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Gives your fruit juice blends extra sales appeal 


VITAMIN C FORTIFICATION 


Extra sales appeal comes naturally when the words Vitamin C Fortified appear on your 
label. More and more smart shoppers look for and buy the brand with the added 
vitamins. Why not give your juice blends and fruit drinks this big 

competitive advantage? And thecost? Justa fraction of a cent per unit! 


Pfizer, a leading producer of vitamins for 20 years, offers you Vitamin C (ascorbic acid) 
in the most convenient, easy-to-handle forms. In addition to vitamin fortification, 
Pfizer Ascorbic Acid can also provide an important safeguard for your beverages against 
color and flavor fading that result from oxidation during shelf life. 
For full details about Pfizer Vitamin C write to: 


CHAS. PFIZER & CO., INC. 


Chemical Sales Division 
PIONEER AND LEADING 630 Flushing Ave., Brooklyn 6, N.Y. 
MANUFACTURER OF VITAMINS zer Branch Offices: 


Chicago, San Francisco, Calif.; 
Vernon, Calif.; Atlanta, Ga.; Dallas, Tex. 
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IN THIS ISSUE— 


THE TECHNICAL ARTICLES IN BRIEF 


Sensory tcsting 
Effect of sample size, swallowing, rinsing 


Quantity of sample, swallowing, and rinsing factors in 
flavor preference testing of tomato juice. L. A. Pettit. 


With respect to the preference for tomato juice by college 
student panels, (1) rinsing the mouth with tap water 
between tastes has no effect on the preference expressed 
by the flavor panel; (2) swallowing the product produces 
more accurs‘e preference results than not swallowing it; 
(3) flavor pe | preference is altered by the quantity of 
sample consumed by the taster. When a larger quantity is 
consumed, truer results are obtained than when a smaller 


quantity is consumed, (See page 1) 


Heat proce Ssing 
Kinetics oT mactivating bacte ria 


Kinetics of bacteriological inactivation by heat. S. F. 
Charm. 


It is possible, using a kinetie approach, to derive the 
equation describing the logarithmie survival eurve of 
bacteria. Therefore, it may be that the logarithmic sur 
vival curve is due to the kineties of inactivation. The 
inactivation energy Es varies with different species of 
bacteria but is essentially constant with temperature. 
The pH of the medium may affeet the inactivation energy 
and in this way change the rate of inactivation. The pH 
is known to affeet the inactivation energy of chemical 
reactions. The Frequency Factor S varies with tem 
perature and slightly with medium. It changes greatly 
between different species. The inerease in inactivation 
rate with increase in temperature is due to the increase 
in the number of collisions per unit time between sur 
rounding water molecules and sensitive volumes as well 
us to the increase in numbers of water molecules possess 


ing the energy of inactivation, (See page }) 


Mi thodology Rancidity nN fishery products 
2-Thiobarbituric acid method for the measurement of 
rancidity in fishery products. II. The quantitative de- 
termination of malonaldehyde. Russell 0. Sinnhuber and 
6... 


Oxidative rancidity in fat-containing foods leads to the 
formation of malonaldehyde or derivatives of this com 
pound, The red reaction product formed by the reaction 
of malonaldehyde and 2-thiobarbiturie acid (TBA) is an 
effective means of measuring the extent of autoxidation. 
TBA procedures previously described, though useful in 
studying the development of oxidative rancidity, are of 
empirical design. A quantitative, 2-thiobarbiturie acid 
procedure for measuring malonaldehyde, using the stable 
compound 1,1,3,3-tetraethoxypropane as a standard, is 
proposed. Acid hydrolysis of 1,1,3,3-tetraethoxypropane 
yields malonaldehyde which reacts with 2-thiobarbituric 


acid, under the conditions described, to afford a quantita- 
tive method for determining malonaldehyde. The term, 
TBA number or milligrams of malonaldehyde per 1000 g. 
ot material, is suggested. Reaction time, total recovery, 
and spectral characteristics of this reaction compound are 


presented. The method is sensitive to 10° moles of 
malonaldehyde in 100 ml. of solution. The autoxidation 
that oceurs in frozen tuna serap and the effect of the 
antioxidants, diphenyl-p-phenylenediamine (DPPD) and 
Tenox IV, in preventing oxidative rancidity was followed 


with this procedure See page q 
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Eff ect Of; pre int orming subjects 
Information bias in flavor preference testing. L. A. Pettit. 


lf the information conveyed to tasters has meaning within 
terms of experience, it may influence their preference 
This suggests that tasters may taste what they expect 
to taste. From these flavor tests it is indicated that in- 
formation conveyed to, or possessed by, tasters has the 
potential of altering preference findings of the flavor 


panel, (See page 12 


Ne produ ts he at-and-ru bread 


A new type of bread: Wheat-and-rice bread. Alejandro 


Mosqueda-Snuarez. 


A wheat-and-rice bread is offered as a substitute for 
common wheat bread, Its organoleptic qualities are equal 
to other breads. The nutritional requiremnts for a good 
bread are met. Use of 30% rice replacing wheat flour 
was chosen as a result of considering Venezuelan agro- 
economical and nutritiona conditions, Protein efficiency 
of the wheat-and-rice bread was greater by 9.1% and the 
i 


growth of rats by 7.7% as compared with wheat bread 


even though the latter contains 12.73% protein whereas 
the wheat-and-rice bread contains only 11.78% protein. 
The new wheat-and-rice bread can be made in any bakery 
and only vequires 25% more yeast than is usual. But it 
must ferment 15 minvtes longer under the action of yeast, 
when the straight dough method is applied. The wheat- 
and-rice bread could have a favorable influenee on 
Venezuelan economy, since rice is a product that this 


nation produces in considerable volume. (See page 15) 


January Cover. Flavor, the sine qua non ot food, is 
an elusive quality that the flavor houses of America 
and of nations overseas have researched for decades. 
Strength, stability, naturalness, imereased aroma, 
economy these are some of the »bjectives that the 
flavor chemist seeks by means of ingenious tech- 
niques and such elaborate distillation apparatus as 
is shown (courtesy of Fritzsche Brothers, Ine.) on 
the January cover. 
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Then You'll Want To Try the Two New D&O Products 


DOLCOSEAL ONION 


AND 


DOLCOSEAL GARLIC 


These Advantages 


Essentially for You 


ESTABLISHED 1798 


FRESH OIL FLAVOR 


INSTANT SOLUBILITY 


NON-HYGROSCOPIC 


DOLCOSEAL ONION AND GARLIC are spray-dried products 
made from pure, natural oil, of a quality available only from D&O. 
Equal in flavor strength to dehydrated onion and garlic, their sta- 
bility and storage life far exceed that of the former. They are 
instantly soluble in water, yielding a crystal clear solution and non- 
hygroscopic (will not cake in storage or ball up in a slurry.) The 
flavor and aroma are that of natural onion and garlic, and are in- 
stantly available, requiring no time for leaching out. In most appli- 
cations, starting recommendations call] for the use of one pound of 
DOLCOSEAL ONION or GARLIC to replace one pound of dehy- 
drated material. Write today, or contact your D&O representative 
for trial quantities! 


YEAR OF SERVICE 


DODGE & OLCOTT, INC. 


180 Varick Street, New York 14, N.Y. 


Sales Offices in Principal Cities 


PERFUME BASES * ESSENTIAL OILS * AROMATIC CHEMICALS * FLAVOR BASES * DRY SOLUBLE SEASONINGS 
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FOOD TECHNOLOGY, 


Packaging Prepackaged meat 


Factors affecting quality of prepackaged meat. II. Color 
studies. D. Effects of nitrogen and carbon dioxide under 
different pressures upon color of products. John A. 
Rikert, C. Olin Ball, and Elizabeth F. Stier. 


Flushing storage atmospheres with carbon dioxide or 
nitrogen before vacuum storage had, in general, a bene- 
ficial effeet on color of both fresh and cured meats as 
compared with samples stored in vacuum without previous 
flushing. When fresh beet and eured ham were stored 
under a pressure of about one atmosphere, and the partial 
pressure of carbon dioxide was varied from 0.2 em. to 72 
em., rate of discoloration of fresh beef varied directly 
with the partial pressure of carbon dioxide and that of 
ham inversely with the partial pressures of carbon diox- 
ide. Varying the partial pressures of nitrogen from 59.4 
em, to 74.5 em., while maintaining a total pressure of one 
atmosphere, gave similar results with beef, and question- 
able results with cured ham. High carbon dioxide partial 
pressures maintained the color of cured meat better than 
high nitrogen pressures. (See page 17) 


Storage practice Military rations 
Moisture condensation and cold stored military rations. 
J. G. Woodroof and E. K. Heaton. 


Moisture condensation or “sweating” may occur on mili- 
tary rations at any time they are subjected to a warmer 
temperature, to removal from storage into a humid, 
warmer atmosphere or to sudden admission of warm, 
humid air to the holding spaces. However, the usual ill 
effeets associated with moisture condensation have not 
been found to be of major importance in refrigerated stor- 
age of assembled combat rations. The reasons are the selee- 
tion and use of good packaging materials, Under pre- 
vailing practices, condensation is related to one or more 
of the following: nature of the items packaged, the type 
of package (tin cans attracted most moisture), storage 
conditions before assembling, and conditions for assem- 
bling, storing and warming-up. Moisture condensation 
was found to be associated with the density, heat ca- 
pacity, and heat conductivity of the product. It was 
worst on such products as canned apricots, corn, meat 
balls and spaghetti and least on canned soluble coffee, 


dry cream, * cookies. In general, products with the 
highest w mtent, or with the heaviest syrups, had 
the most «© censation, (See page 24) 


Sensory testing 
Effect of test site and other factors 


Variations in preference ratings for foods served at 
meals. David R. Peryam and Norman J. Gutman. 


This exploratory study of factors influencing soldiers’ 
stated preferences for a constant food as served at regu- 
lar meals in the dining hall was designed to investigate 
4 possible sources of variation: (a) day of the week and 
(b) meal at which food was served, (¢) mess hall used 
as test site, and (d) number of foods to be rated. In- 
formation was also obtained on changes from week to 
week, The test food was orange juice prepared from the 
dehydrate. Preference was measured by the hedonie seale 
method, Military teams conducted tests over a period 
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of 3 weeks at 27 different meals in 9 different messes at 
Fort Lee, Virginia. Each test involved a sample of 25-30 
respondents. All 3 daily meals, 3 different days of the 
week, and 3 questionnaire forms were included. The 
over-all range of mean ratings by test session was 2.50 
seale points. Analysis of variance showed that the effects 
of day of the week and number of foods were not signifi- 
cant; however, effects of both mess-hall and meal were 
significant at the 1% level. Changes in rating from week 
to week were negligible. Implications of the findings for 
acceptance pretesting of military rations are discussed. 
(See page 30) 


Malt, malt sprouts 


Antioxidant in malt and malt sprouts. Dwight L. Baker 
and Nison N. Hellman. 


Antioxidant properties 


Flours prepared from malt and malt sprouts, when added 
to fats or oils, inhibited the accumulation of peroxides 
upon aeration or oxygenation. Methanol extracts of malt 
sprouts showed enhanced antioxidant activity. Preliminary 
trials suggest usefulness of malt flour as a natural whole- 
some food ingredient to contribute antioxidant stabilizing 
the flavor of food products prepared with oil or fat. 

(See page 33) 


Freezing technology Red sour pitted cherries 


Time-temperature tolerance of frozen foods. XI. Retail 
packs of frozen red sour pitted cherries. 1). (i. Guadagni, 
C. C. Nimmo, and E. F. Jansen. 


Nine lots of commercially packed frozen red sour pitted 
cherries were evaluated over 3 seasons. A small highly 
trained panel found definite texture and flavor differences 
in all lots after 3 to 4 weeks at 20° F. Color differences 
in baked pie did not change appreciably until cherries 
had been held 6 to 8 weeks. Most readily observable 
change in thawed unbaked cherries stored at 20° F. was 
browning of fruit exposed to headspace atmosphere. 
Hermetically sealed tins were superior to composite car 
tons -in preventing enzymatic discoloration at elevated 
temperatures. Number of brown cherries and degree of 
browning as measured by the Hunter Color Difference 
Meter provided a means of estimating temperature 
history. Color distribution between cherries and sur 
rounding sirup was also useful in determining time- 
temperature exposure. Soluble solids distribution was 
found especially useful as a thawing indicator. Most 
readily detectable change in p »-baked cherries was an 
increase in firmness with storage time. A linear relation 
was found between organoleptic assessment of firmness 
changes and tenderometer measurements. Storage under 
fluctuating temperatures and simulated distribution pat 
terns indicated that changes which occurred under these 
variable temperature conditions were similar to those 
which occurred at an equivalent steady temperature. (See 
page 36) 


Freezing technology Turkey dinners, pies 


Time-temperature tolerance of frozen foods. XII. Turkey 
dinners and turkey pies. Helen L. Hanson and Lorraine 
R. Fletcher. 
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BIG 
DIFFERENCE 


Spray dried, locked in flavors 


are nothing more than tiny globules 


of concentrated flavor encased in an outer 


IN protective coating which shields it from oxidation, 


SPRAY 


DRIED which it might contact. 


FLAVORS 


IS is due simply to the fact 


evaporation and the reaction with other ingredients 


The superiority of FRITZSCHE’S AROMALOK* FLAVORS 


RIGHT that this core or nucleus ‘s composed of 


HERE the very finest flavoring ingredients made. 


MALOK 


FLAVORS tor use in 


While spray dried flavors are a trifle costlier 
than their liquid equivalents, 

they offer advantages in certain applications 
which can more than offset this difference. 
Assured indefinite shelf life and protected 
against flavor loss during manufacture 

the tendency toward costly overflavoring 

is thus avoided. Furthermore, 

spray dried flavors are easy to handle and store. 
They mix readily and will not separate in the 
finished product. They are highly recommended 
for use in all powdered products 


where flavor retention is a prime consideration. 


PORT AUTHORITY BUILDING, 76 NINTH AVENUE, NEW YORK 11, N. Y. 


BRANCH OFFICES and *STOCKS: Atlanta, Georgia, Boston, Massachusetts, *Chicago, Ulinois, Cincinnati, 
Obio, *Los Angeles, Califoruia, Philadelphia, Pennsylvania, San Francisco, California, St. Louis, Missouri, 


Montreal and Toronto, Canada and © Mexico, D. F. FACTORY: Clifton, N. ] 


SOFT DRINK POWDERS 
GELATIN DESSERT POWDERS 
PUDDING POWDERS 

CAKE MIXES 

ICING MIXES 

ICE CREAM MIXES 


SHERBET and WATER ICE MIXES 


PIE FILLER MIXES 
MILK DRINK POWDERS 
CHEWING GUM 
COMPRESSED CONFECTIONS 
PHARMACEUTICAL TABLETS 
TOOTH POWDERS 


Let us submit an 
AROMALOK* FLAVOR 
for your product. 


*Reg. Trademark 
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anatural CHERRY taste appeal 
imitation flavor! 


Here is the nearest approach to the true cherry 
flavor yet achieved. 

Givaudan’s Imitation Cherry is highly concen- 
trated —a little goes a long way. Yet it is easy 
to use because of its remarkable stability and 
compatibility with a wide variety of ingre- 
dients. It lends true, natural cherry taste- 
appeal to processed fruits, summer drinks, 
syrups, candies, pharmaceutical preparations 
and many other products. Also available in 
powdered form. Ask us to send you samples 
and more complete data. 


IMITATION 
CHERRY 
FLavor 


330 West 42nd Street 
New York 36, New York 
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FOOD TECHNOLOGY, 


Turkey dinners and pies, both laboratory and commercial 
preparations, were evaluated for flavor and other changes 
after storage in the range of —30° to 20° F. Stale and 
rancid flavors developed in from 114 to 3 months in 
samples held at 20° F.; significant loss of aseorbie acid 
in peas used in turkey dinners oceurred in 3 months at 
20° F. Mild stale flavors and occasional rancidity de 
veloped in these products after 6 to 12 months at 10° F. 
and below. Thus, these products are 3 to 6 times as stable 
at 10° as at 20° F. Under the conditions used, adding 
an antioxidant did not improve flavor stability sufficiently 
to warrant its use in dinners stored one year at 0° F. 
or 6 months at 10° F. 
to 20° F. and from 10° to 10° F. did not eause flavor 
changes differing significantly from those held at the 
mean temperatures of 10° F. and 0° F. Peroxide values 


venerally increased with lengthening storage time and 


Temperatures fluctuating from 0 


higher temperature, but did not show sufficient correlation 
with raneid flavor development to serve predictive pur 
poses, Samples held for a year at 10° F. or lower showed 
favor changes only part of the time. For optimum re 
tention of the desirable qualities of turkey dinners and 
pies, exposure to 20° F. should be avoided. Storage at 
10° F. or lower should be limited to 6 months or less. 


(See page 40) 


Mi asurement, ¢ olor Socke ye salmon 
Predicting the color of canned sockeye salmon from the 
color of the raw flesh. P. J. Schmidt and D. R. Idler. 


Color grade of salmon must be predicted prior to canning. 
This study has shown that the Gardner Color-Difference 
Meter is a suitable instrument for the color measurement 
of raw and canned sockeye salmon. It was determined 
that a reading alone is a suitable measure of the color 
of canned salmon and can be best predicted from th 
a/b ratio of the raw fish. Three grades with specificatibns 
in terms of color measurements of both raw and eanhed 
fish have heen proposed. It was found that in general th 
canned salmon with the higher oil content had a slightly 
better color. Small increases in the time and temperature 
of processing resulted in slightly greater color losses. 
Coler losses during processing were not significantly 
affected by the post-mortem storage of the fish in ice or 
refrigerated sea water prior to canning. (See page 44) 


Measurement, color Fruits, vegetables 
A method of evaluating modifications in sample presenta- 
tion to the Hunter Color-Difference Meter. A. H. Bockian 
and R. Wm. Hirzel. 


Due to color differences between fruit pieces and sirup, 
difficulty in obtaining uniform samples, and slowness of 
the existing method, the Hunter meter and sample pre- 
sentation method have been modified to eliminate certain 
objections to previous methods. The modified instrument 
allows the sample dish to rotate in a plane parallel to 
the top face of the meter and permits the standard tiles 
to be used in the same position as the sample dish. 
Certain colored chemicals were used to determine the 
sensitivity of the modified meter to small differences in 
color. Compared to the origina! instrument the modified 
meter is equally sensitive and more precise and reliable 


in measuring color differences. (See page 49) 
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Ne te sting 
Bread from irradiated flour and wheat 


The level of irradiation at which taste change is noted 
in bread made from irradiated flour and irradiated 
wheat as deduced from taste panel results. R. Nicholas, 
D. P. Meiske, M. F. Jones, D. E. Wiant, I. J. Pflug, and 
Jones, 


Bread made fro rradiated flour and flour milled from 
irradiated wheat were studied to determine the level of 
irradiation that would produce distinguishable taste 
and/or odor changes. Results were analyzed by probit 
analysis to determine the level of irradiation at-which 
half the judgments (above chance) of the taste panel as 
to the odd sample in a triangle test were correct. The 
level in question s found to be at about 50,000 rep in 


each ease, (See page 52 


Ne sting sf low ation and sound 


The influence of test locaticn and accompanying sound 
in flavor preference testing of tomato juice. L. A. Pettit. 


These tests demonstrated that, with respect to tomato 
juice as evaluated by a college student panel, the 3 
locations in which flavor tests were conducted did not 
alter the preference findings of the taste panel, and that 
ceneralized sound, typic: a large restaurant, as ¢on- 
trasted to quiet, did not affect the preference results. 
Analyses indicate that all tasters did not agree in their 
individual preferences, but panel preference did not 
ior with sound or quiet. 


change from loeation to loeation 1 
Flavor preference for tomato juice by this panel could 
be equally well ascertaines iny of the 3 loeations 
examined and neither restaurant-like sound nor maximum 


quiet was an influence. (See page 59) 


Pros essing tec logy A pple Ss for apple 


Time and recovery factors in processing of applesauce. 
Anthony Lopez, Charles B. Wood, and Joseph M. Johnson. 


Factors which affect time and recovery of various frae 
tions in peeling and trimming operations and their in 
terrelationships are considered. Fractions were (1) peels 
and core, (2) trim waste, (3) prepared apples. No signifi 


eant difference was found among the 4 varieties (York 
s, Stavman, Grimes Golden) 


Imperial, Golden Deliciou 
for yield of prepared apples and of peel and core waste. 
Varietal and grade differences were found for U.S. No. 2 
apples in per cent trim waste. Trimming time increased 
as size decreased and as tetal trim increased. York Im 
perial required longer to trim than the 3 other varieties. 
Variations in peels and cores and in total trim waste 
were the greatest cause for variations in y ield. Beeause 
of the relationship of size of apples with both peel and 
core waste and total trim waste, size was more important 
than was grade. Variations in grade and in size have 
about equal effect on trimming time. One per cent increase 
in defect trim resulted in approximately 2.5 minutes in- 
crease in trimming time for 100 Ibs. of apples of any 
size. Trim resulting from removal of defects had nearly 
double the effect on trimming time than trim resulting 
from peel removal he estimating equations developed 
from methods used in Experiment IT of this study may 
be used in applesauce processing plants for determining 
differential costs of peeling and trimming apples of 


different size and quality. (See page 7 ) 
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Pressure Dispensed Food Packaging’ 


Us-u. RECENTLY, pressure dis- 
pensing of food products was limited to those foods 
customarily used as a foam. The permissible gas 
propellants and the valves that could be used com- 
mercially with these propellants would only be ad- 
apted to the production of a highly aerated product. 
Thus, the market for pressure dispensed food pack- 
ages was limited to whipped cream and a few whipped 
toppings. 

These products were first introduced in 1947 and 
by 1949 production reached an estimated 30 million 
units, or about two times that of nonfood aerosols. 
Despite this early and favorable response, since that 
time pressurized foods have grown at a slower rate. 
They reached an estimated 70 million units in 1956, 
but nonfood aerosols in the same period reached a 
production in excess of 300 million units. The variety 
of nonfood products adapted to pressure dispensing, 
moreover, are numerous and ever increasing, but foods 
have been limited to the one-type product. It is in- 
teresting, however, that to date no single class of 
nonfoods—ineluding the large volume hair lacquers 
and shaving creams—has exceeded this present feod 
leader in production. 


), authors 
of this article and leaders in the project to expand the appli- 
cations of pressure dispensed food packaging. 


The tremendous potential of other pressurized food 
products, spurred the desire of food manufacturers 
to develop pressure containers for such products as 
catsup, salad dressing, barbecue sauce, mustard, syr- 
ups, and oils. However, their desire was easily dis- 
couraged by the dispensing characteristics obtained 
with available containers and the packing methods 


‘From an In-plant Seminar, Nevember 1, 1957. 


P. B. Gottschall 
and E. D. Giggard 


Metal Division Research and Develop- 
ment, Continental Can Company, Inc 


that could be employed. In addition to being ob- 
Jectionably aerated, product appearance produced by 
this aeration destroyed the identity of the product 
and would be intolerable to manufacturer and con- 
sumer alike. Using condensible or liquefied propel- 
lants similar to those used for nonfood aerosols, or 
designing a container which did not permit contact 
of the propellant with the food were suggested as 
solutions. In the former case, approval from govern 
mental regulatory authorities would be required; in 
the latter, considerable development work would be 
necessary. Both approaches would involve a con- 
siderable amount of time and were therefore not 
pursued. 


A New Approach 


Late in 1956, Continental’s Metal Research and 
Development Laboratory achieved encouraging re 
sults by following a new avenue of approach. <A 
method of charging compressed gases through most 
of the available nonfoam and foam type valves, at 
allowable pressures, was devised. This accomplish- 
ment enabled us to make a complete study of the 
effects of variable compressed gas mixtures and pres- 
sures with various types and sizes of valve actuator 
buttons on the spray characteristics of a particular 
food produst. 

It was found early in our experimental work that 
any of the desired spray characteristics such as foam, 
heavy stream, high velocity stream or spray could be 
obtained with water and/or salad oil. In several in- 
stances, this required the combination of one manu- 
facturer’s valve with another’s valve actuator button. 
This was enlightening in that it indicated that little 
trouble should be encountered in obtaining desired 
dispensing characteristics with low viscosity, water- 
based or oil-based products. 

As this work progressed on specific products ob- 
tained on the open market or submitted by interested 
food manufacturers, it was learned that many factors 
were involved in obtaining desired dispensing char- 
acteristics with maximum product delivery. The most 
important were: product viscosity and discrete par- 
ticle size; gas propellant employed ; gas charging and 
equilibrium pressures ; product fill; shaking time dur- 
ing gassing; and valve and actuator employed. 

The influence of several of these factors on product 
dispensing characteristics and on internal volume- 
pressure changes occurring during the dispensing 
period are illustrated in Figures 1 and 2. The re- 
lationship of product fill to rate of pressure drop 
during dispensing is clearly evident. A direct re- 
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For Safer FLUID FOOD TRANSMISSION 


Tygon flexible plastic tubing well deserves to be 
called “the flexible glass.” It is crystal clear for easy 
solution visibility. Flexible as a piece of string, it 
simplifies set-up and dismantling of lines. Tough, 
abrasion-resistant, and unbreakable, it can take the 
roughest kind of service. It doesn’t chemically dete- 
riorate with age; it cleans easily and thoroughly, 
can be steam sterilized if desired. It is endorsed and 
approved by medical authorities and manufacturers 
of food processing equipment for safe, pure han- 
dling of food products, 

Yes, Tygon flexible plastic tubing is the clear solu- 
tion to many fluid handling problems. It’s available 


in bore sizes from 1/16th inch to 2 inches. And 
for high pressure use (250-300 psi) is available with 
an outer braid reinforcement of stainless steel. 


PRODUCT OF 


STONEWARE 
9, Ohio 


Plastics and Synthetics Division 


Write for Bulletin 1-97 just off the press — 24 pages of technical data describing how and where you can 
use Tygon Tubing. U. S. Stoneware Co., Akron 9, Ohio, Plastics and Synthetics Division. 


THIS 
3: i i 
it 
U 
an 


FOOD TECHNOLOGY, 


100-- 


FOAM VALVE (A,8,C) VS 


oO 
T 


SPRAY VALVE WITH DIP TUGE (0,E,F) 


a 
co c 
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E 196 
6.2 223 


J 
10 20 440 so 60 670 80 $0 100 
PERCENT OF PRODUCT DISPENSED 


Figure 1. Relationship of product fill to rate of pressure drop 
during dispensing of an N. charged product. (Maple syrup— 
Sp. Gr. 1.33) 


FOAM VALVE (A,B,C) VS 
SPRAY VALVE WITH DIP TUBE(D,E,F) 
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Figure 2. Relationship of product fill to rate of pressure drop 
during dispensing of an N.O-CO. (85:15) charged product. 
(Mayonnaise-type salad dressing—Sp. Gr. 1.03) 


lationship is expected in that a given volume of 
product dispensed from a 9-fluid-ounee fill, for ex- 
ample, represents a greater percentage increase in 
headspace volume than a similar amount dispensed 
from a container filled with 7 fluid-ounces of product. 
Rate and total amount of internal pressure drop are 
also affected, but to a lesser degree, by the type of 
valve and gas propellant employed. It has been our 
experience that when packed under similar condi- 
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tions, the spray type valve with dip tube results in 
higher product delivery values for most products 
than does the whipped cream-type foam valve. 

Overrun, a measure of product expansion during 
dispensing, is inversely related to product fill and 
directly related to residual can pressure. Solubility 
of propellant in the product is also an important 
factor when considering overrun in foam products 
charged with compressed gases. The degree of over- 
run attained in products dispensed as a foam can be 
regulated in several ways. Maximum product overrun 
can be atained by using the propellant having the 
greatest solubility in the product, at the highest 
allowable pressure and in combination with the lowest 
practical product fill 


Product characteristics dictate dispensing forms 


The viscosity or fluidity of the food product, to a 
considerable degree, determines whether it can be 
pressure-dispensed satisfactorily uuder allowable 
pressures, the dispensing forms that can be obtained, 
and the amount of product delivery. Generally, low 
viscosity products such as salt solutions, beverage 
syrups and oils can be dispensed easily in any desired 
form with greater than 95% product exhaustion. An 
aerosol or wet spray is obtained more easily than a 
foam with low viscosity products. In many instances 
an added stabilizer is required to obtain a foam. More 
viscous products such as barbecue sauces, catsup, 
mustard and sugar syrups (cane, maple, etc.) are 
more difficult to dispense as a spray. An aerated or 
nonaerated stream or ribbon is produced more easily 
with these products. Obtaining a spray generally 
requires reformulation of the product and/or a spe- 
cially designed actuator orifice. Highly viscous prod 
ucts such as fudge toppings and icings, in their 
ordinary form, cannot be dispensed satisfactorily at 
existing allowable pressures. In addition to being 
too thick to be forced through the valve orifices, a 
considerable amount of the product adheres to the 
container walls and would result in low product ex- 
haustion. 

Products containing discrete particles such as 
ground spices, seeds and undissolved solids can be 
expected to present dispensing difficulties due to valve 
clogging. The particle size must be considerably 
smaller than that of the smallest valve orifice because 
even particles a little smaller than the orifice size 
will build up in the valve channels and cause a jam 
in front of the orifice. In our initial work with .040- 
inch multiple orifice valves, it was found that most 
products had to be passed through a .023-inch screen 
before packing to prevent subsequent valve clogging 
In a few cases, the screen size had to be reduced 
below .023-inch. The relative quantity of particles 
ivolved has a lot to do with the allowable size. 
Presence of fewer particles reduces the tendency for 
jamming and allows a particle size closer to that of 
the smallest valve orifice size. 

The specific gas propellant or propellant mixture 
employed with a pressurized food product controls 
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apd Cooler 


Utilizing the accepted ‘‘in-can"’ method of complete 
sterilization. 

Over-all processing times are greatly reduced, be- 
cause of the faster heat penetration achieved by can 
agitation and higher temperatures. 

Every can is cooked individually, continuously, evenly 
and with absolute uniformity. 

Provides for the highest retention of natural color, 
flavor, texture and nutrients. 

Centralized fingertip controls of FMC’s ‘‘One-Man 
Ceok Room” help produce a pre-determined product 
quality. 

Fast and gentle movement of cans, plus fewer han- 
dlings, speeds up output, reduces can denting and 
damage. 

Savings in steam alone frequently amount to 50% or 
more. Water requirements for cooling are minimized 
due to efficient heat transfer through can agitation. 
Less factory space required in relation to hourly 
output. 

Universally proven and accepted wherever canners 
insist on a pack of consistently high and uniform 
quality. 


There is only one way to determine 
positively whether — and to what degree — this list of 
recognized advantages would apply to your plans for 
the future. Your FMC representative, supported by 
factory and field food process application engineering 
experts, is prepared to meet with you and your staff to 
discuss and evaluate this equipment in the light of your 
particular set of problems and objectives. There is no 
obligation for this service. If FMC “Sterilmatic”’ equip- 
ment is right for you, it can be theroughty and efficiently 
demonstrated. There may be unusual profit possibilities 
through this investment. Why not investigate, today? 


N APW N™ 


Trade Mark—Reg. U.S. Pat. Off. 


Putting Ideas to Work 


Northwest Packing Co., Portland, Oregon, maintains 
the exact quality control desired on Blue Lake green F FOOD MACHINERY AND CHEMICAL 
beans with the FMC “'Sterilmatic’’ Continuous Pressure : 

Cooker and Cooler. Employing tke principle of induced ; CORPORATION 

convection heating, rate of heat penetration is in- : 


creased, cooking is absolutely uniform. Canning Machinery Division 


Genera! Saies Offices: 
WESTERN: SAN JOSE, CALIF. « EASTERN: HOOPESTON, iLL. 
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to a great degree, the form the dispensed product ob- 
tains. Permissible gases currently used—either sin- 
gularly or in combination—are nitrous oxide, carbon 
dioxide and nitrogen. There are other others such 
as argon that can and may be used for special pur- 
poses but their cost is generally prohibitive. The 
form of the dispensed product is dependent upon the 
solubility of the gas in the product which is depend- 
ent upon gas identity and proportional to pressure 
involved. At a given pressure, the greater the gas 
solubility the greater will be the aeration or foaming 
of the product emitted from an unrestricted valve. 
In our work, it was found that wet sprays or aerosol 
mists were more easily obtained from mechanical 
break-up actuators when gases of greater solubility 
were used. It seems logical that a product is more 
easily disintegrated when in an aerated rather than 
continuous form. 

In general, the descending order of solubility of 
the commonly used gases in food products is carbon 
dioxide, nitrous oxide, nitrogen and argon, although 
nitrous oxide is slightly more soluble than carbon 
dioxide in edible oils.” Therefore, if a nonaerated 
stream is desired for a liquid food product, it is better 
to approach the problem using nitrogen as the pro- 
pellant, or argon if costs permit. If a foam or spray 
is required, the solution involves the use of nitrous 
oxide, carbon dioxide or a suitable mixture of these 
gases. The final selection will probably be dependent 
upon organoleptic qualities imparted to the product 
by the specific gases and the economie advantage of 


one gas over the other. 


Charging pressure and equilibrium pressure 


In pressure-dispensed food work, 2 gas pressures 
must be considered: the charging pressure, or pres- 
sure at which the gas is introduced into the container ; 
and the equilibrium pressure, the pressure in the can 
at a given temperature after equilibrium between 
product and gas has been reached. According to ICC 
regulations, the latter cannot exceed 100° p.s.i.g. at 
70° F. The 2 pressures are the same only if complete 
saturation of gas in the product takes place during 
charging and the temperature of the product is the 
same at equilibrium as when charged. In commercial 
practice, fairly complete saturation of soluble gases 
is obtained by vigorously shaking the cans during 
charging for specified periods of time (10 to 30 
seconds depending upon the solubility relationships 
Most ob- 


served differences encountered between these 2. pres- 


of product to gas, product viscosity, ete.). 


sures may be attributed to temperature differences. 
If a product is charged at a temperature above 70° F., 
the equilibrium pressure at 70° F. will be lower than 
the charging pressure due to increased gas in solution 
and reduced free headspace gas pressure at the lower 
temperature. The reverse is true for products charged 
with gas at temperatures below 70° F. Examples of 


tased on work condueted by Air Reduction Company 
with edible oils, water, and sugar solutions. 
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the temperature-pressure relationships in products 
charged with nitrogen and a nitrous oxide-carbon 
dioxide mixture (85:15% ratio) are shown in Figure 
3. These data show that an ‘nerease in product tem- 
perature of 10° F. results in a pressure increase of 
3 p.s.i.g. for nitrogen-eharged products and 7.5 p.s.i.g 


BARBECUE SAUCE CHARGED WITH 


M, O:CO, (85:15%) BFL.OZ. FILL 


MAPLE SYRUP 


CHARGED WITH 


OZ. FILL 


INTERNAL PRESSURE (PSIG) 


4 i 


= 
50 60 670 so 90 100 110 120 «130 
CENTER TEMPERATURE DEGREES F. 


Figure 3. Temperature-pressure relationship in pressure dis- 
pensed foods. 


for products charged with a nitrous oxide-carbon 
dioxide gas mixture. The greater rate of pressure 
increase for the latter is caused by decreased solu- 
bility of the gas at higher temperatures. By compari- 
son, the nitrogen gas is practically insoluble at all 
temperatures. 


Product fill in pressure containers generally ranges 


from 60% to 85% of the total container capacity. 
This is approximately 7 to 10 fluid ounces for 12- 


ounce containers and 9 to 13 fluid ounces for 16-ounce 
containers. The actual fill employed for a specific 
product is usually a compromise dependent upon the 
dispensing characteristics required and the amount 
of residual product that can be tolerated. Variance 
in product fill at similar pressures has less effect upon 
the dispensing properties of nonaerated products 
than on aerated products. Where aeration is not de- 
sirable, and a propellant having minimum solubility 
is used, the fill can be in the high part of the range. 
On the other hand, products requiring a high degree 
of foaming and overrun are charged with soluble 
gases and filled at the lower area of the range. 


Velocity, viscosity, and valves 


The last important consideration in obtaining de- 
sired dispensing characteristics with food products is 
the valve and valve actuator design. The solution 
generally lies with the latter because design of the 
valve actuator (containing the last orifice the product 
passes through) plays a most important part in the 
resultant dispensing form of the product. It can be 
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Beca use... 


the best products you can make depend on 


Vitamins 


VITAMINS 


Essential vitamins by STERWIN 
U.S.P. ... in bulk and specially 
prepared carriers . . . quick de- 


livery ... any quantity, any time. 
Quality control under constant 
direction of experienced’ special- 
ists assures potency, purity, de- 
pendability of each individual 
batch. 


Kansas City, Mo., Lo 
St. Lows, 


Parakees 


COLORS 


Parakeet 


CERTIFIED F.D.& C. COLORS 


A complete line of pure colors. 
Leaders in basic color field for 
more than 25 years. PARAKEET 
COLORS add eye and sales appeal 
to many famous food and drug 
products. Carefully controlled 
manufacture, rigid laboratory 
testing guarantee top quality col- 
ors. Any shade or color combina- 
tion desired can be produced. 


For Further Information 
on Sterwin Products Write: 


the best ingredients you can buy... 


Subsidiary of Sterling Drug Inc. 
1450 BROADWAY, NEW YORK 18, N. Y. 


ZIMCO U.S. P. VANILLIN 


Made by world’s largest producer 
of Vanillin. Exquisite flavor and 
delectable aroma. Pure... only 
U.S.P. pure crystals, giving true, 
vanilla-like flavor. Soluble . 

dissolves quicker due to uniform 
crystalline structure. Uniform... 
flavor never varies—use ZIMCO as 
a standard in determining your 
formula. Availability ...unlimited 
supply of basic material—ample 
plant capacity. 
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| STERWIN HELPS STOP YOUR 
SANITIZING PROBLEMS with ROCCAL 
The Original Quaternary Ammonium Germicide. 
Provides industry with an effective germicide that | 
ig laboratory controlled and tested. 
FOR QUICK DELIVE 
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readily demonstrated with several valves on the mar- 
ket today that a change from spray to wet steam to 
aerated ribbon can be made with various products by 
changing to actuator buttons of varying designs. In 
our work, we found that a erude modification in the 
size or shape of the actuator orifice made a tremen- 
dous difference in dispensing characteristics of some 
Selection of the proper valve is not difficult 
the valves available commercially will 
job. The main consider- 
ation is the minimum orifice size in the valve selected. 


products. 
as several of 
generally do a satisfactory 
This should be as large as possible for most viscous 


food products to allow high velocity, free flow of 


product into the valve actuator. 


JANUARY, 
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A Trend Is in Evidence 


Continuation of the present enthusiastic interest 
in pressure dispensed foods could result in food aero- 
sols exceeding the volume of nonfoods aerosols within 
a few years. No doubt various technological problems 
will be encountered with each new product attempted 
as there were with every nonfood product persently 
on the market. However, the cooperative efforts of 
container manufacturers, valve and propellant sup- 
pliers, custom loaders, and food processors will insure 
success with a good line of products. Already, bar- 
becue sauce and chocolate syrup are being marketed 
in pressure containers. Salad dressings, 
mustard and catsup are prospects for the near future 


meat sauces, 


CHECK LIST OF FOOD RESEARCH TITLES FOR JANUARY-FEBRUARY 


Nineteen articles covering a considerable range of 
will appear in Food Research for January- 
Two the 


solutions open the followed by a 


research 
articles on 
book, 


determining pectic substances. 


February. browning of sugar 


method for 


Studies on poultry problems include two articles on 
the bacteriology of frozen stuffed turkey, the volatile 


carbony! compounds of cooked chicken, and the effect 


“Standard of Quelity 


® NUTRL-JEL 
Regular and Slow Set. 


@ CONFECTO-JEL For Jellied Candies 


— Ready to use. 


For Preserves, Jams, 
Jellies and Marmalades 


of xanthophyll on the stability and palatability of 
turkey meat. 

Enzyme action and off-flavor in frozen peas is the 
subject of an article in the category of research on 
vegetables and the ascorbic acid content of baked 
potatoes is another. The effect of gamma radiation on 
bacterial spores is treated and there are a number of 
articles relating to heat processing, including one on 
the affecting the thermal resistance 
obtained by the thermoresistometer method. 


factors values 


BETTER JAMS 


Jellies and Confections 
Because... 


Wide pH Range 


Uniform Strength 


Neutral in color and flavor — 
blends naturally with more differ- 
ent fruits than any other pectin 


Makes jams & jellies with an even, 
smooth texture (never grainy) 
and improved spreadability 


For full information, technical advice, and formulas write Dept. FT-1 
: Plants in Apple Regions From Coast to Coast Assure Dependable Supply a 
SPEAS COMPANY, GENERAL OFFICES, KANSAS CITY 20, MISSOURI — 
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"A thing of beauty 
is a joy forever’ 


This lovely line first appears in 
John Keats’ poem, “Endymion” 
written early in the nineteenth 
century. The full quotation is: 


“A thing of beauty is a joy forever; 
its loveliness increases 
It will never pass into nothingness” 


e And the luscious fresh beauty of top quality flavors in 
powdered Sealva form will survive unbelievably long shelf-life 
in dry packaged foods. 


Sealva 


Top quality flavors hermetically sealed in dry powdered form 
for all dry packaged foods. Write for samples, quotations and 
technical data. 


Gas 


van Ameringen-Haebler, Inc. 


521 West 57th Street ¢« New York 19, New York 
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SAIGON CIN NAMON 


-.-you ean be sure it’s genuine! 


‘Cinnamon — if it’ Knickerbocker Knickerbocker knows | cares 
«| Saigon Cinnamon.” Grade for grade, Knickerbocker r more ... about Cinnamon. Prove it to yourself. mi 
— - Saigon Cinnamon will top anything in its price class — 1 barrel of Knicke er Saigon Cinn on mand 
uf ‘ quality-wise. Each grade is positively gua ranteed to ‘ote your production fo pai days. If you. don 


_ conform exactly to its description. Knickerbocker Rt 
Saigon Cinnamon... first in aroma. flavor .. .texture, 
pted as | by bakers everywhere 


KNI KERBOCKER- 


CO. Since America’s Importers of Fine SPIC 


J} superior in every way — er WIL De 
give ype refend on the unubed portion and pay th 
pe 


Of Professional Interest 


Progress Report—Eighteenth Annual Meeting 


of the Institute of Food Technologists 


a UP FAST are events and 
programs for the 18th annual IFT meeting to be held 
May 25-29, in Chicago, according to the committee 
chairmen, now getting into high gear as the meeting 
date looms up on the 1958 horizon. 

Registrations will be easier and faster, and rooms 
will be plentiful, reported Warren Schack, of Swift 
& Co., who heads the registration committee. Major 
portion of the expected 2,500 registrants will come 
from the Chicago area. For out-of-town technologists, 
1,000 rooms will be held by the Palmer House. 

Pre-registration cards will probably be mailed be- 
tween mid-February and March Ist. The room-re- 
servation card, however, must be mailed direetly to 
the hotel. 


Spearheading the programming of the 18th Annual Meeting 
of IFT are Drs. Robinson (Swift & Co.), Beach (Libby, 
McNeill & Libby) and Jackson (American Can Co.). 


During the meeting, registration desks will be set 
up in the Grand Ballroom foyer on the Palmer 
House-mezzanine floor. Three lines will be set up for 
registration, pre-registration and events tickets, for 
speed-up purposes. This separate ticket line will pro- 
vide more room and eliminate the confusion some 
times experienced. 


CHUCK WAGON DINNER TO BE A FEATURE 


George Brissey, Swift & Co., stated that his general 
entertainment committee has made arrangements t¢ 
start off the ’58 annual meeting with the traditional 
social period from 8-11 P.M., Sunday, May 25th, in 
the Grand Ballroom of the Palmer House. 

Two surprise highlights on the entertainment 
schedule will inelude : 

1. A chuck-wagon dinner at 9 P.M. on May 26th. 
It’ll be held at the International Amphitheatre in the 


Stock Yards, featuring entertainment by Captain 
Stubby and his Pirates, Red Blanchard and others 
from the staff of radio station WLS. 

2. Special entertainment involving Eur pean high 
nobility at the Award Banquet on Tuesday, May 27th. 


FOR THE LADIES 


Barbara Evers, of the National Dairy Council, says 
her courtesy committee will offer complete informa- 
tion service On shopping, transportation, entertain- 
ment, theatres, restaurants, points of interest, ete.— 
about the city of Chicago. Committee will also oper- 
ate a ‘‘Lost and Found’’ department, transmit mes- 
sages to attendants at sessions, provide other general 
courtesies. but won't baby sit 

Margaret Ives, of American Can Co., reports that 
the ladies entertainment committee has scheduled an 
informal tea for wives, husbands, girl friends and boy 
friends, on Sunday, May 25th, from 4-6 P.M., at the 
Palmer House. Arranged is a tour of Marshall Field 
& Co., with a luncheon set up for 11:30 A.M. on the 
next day—the 26th. Tuesday’s program includes 
luneheon at the famous Wilk Pail restaurant and a 
tour of the Haeger Pottery Works, in Dundee, Il. 
Wednesday's plans have not been formalized, but the 
ladies can look forward to something especially en- 


tertaining. 


FIELD TRIPS 


Arrangements have been completed by Louis G. 
Buettner, of International Minerals & Chemieal 
Corp., and his field trip committee to visit: 

l. Research facilities of Continental Can Co 
Chicago. 


2. Production facilities of Corn Product Sales Co., 


Argo, Ill. 
4. Sheet & tin mill of U.S. Steel Corp., Gary, IL 


4. Meat packing operations of Armour and Com- 
pany, Union Stock Yards. 

». Argonne National Laboratory, Lemont, Ill. 

6. University of Chicago, Chicago. This trip will 
cover visits to the Institute of Nuclear Physics, Metal- 
lurgical Lab, Low Temperature Lab, Food Research 
Lab, American Meat Institute Foundation, Argonne 
Cancer Research Hospital and Oriental Institute. 
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Committee members Louis Buettner, Warren Schack, Colonel 
Lawrence and George Brissey discuss a scheduling problem at 
a recent Committee meeting held at the Midland Hotel. 


TECHNICAL PROGRAM PROGRESS 


And the technical sessions’ chairmen have not been 
twiddling their thumbs. Space permits only a samp- 
ling but here are a few progress notes: 

Radiation Preservation of Foods. H. W. Schultz, 
Oregon State College, reports that a program consist- 
ing of at least 14 papers will emphasize three prin- 
cipal group subjects: (1) methods of applying radi- 
ations to foods; (2) microbiological aspects, involving 
probable minimum dosages for complete destruction 
of those organisms, like Clostridium botulinum, that 
represent a health hazard; and (3) attempted evalu- 
ation of status of radiation sterilization of foods from 
consumer-acceptance standpoint, 

First group of subjects may lead to papers dealing 
with the radiation chemistry of normal food com- 


at the Garrard Press 


510-522 N. Hickory St. 
Champaign, Illinois 


THE METHODOLOGY OF 
SENSORY TESTING 


vie a symposium held at the Seven- 
teenth Annual Meeting of the Institute of 
Food Technologists, Pittsburgh, Pennsyl- 
vania, May 15, 1957. 


ONE DOLLAR PER BOOKLET, POSTPAID. 


PLEASE REMIT PAYMENT, 
WITH YOUR ORDER, 
TO THE GARRARD PRESS. 


ponents that may result in undesirable odors and 
flavors. Co-chairman of the technical committee ses- 
sions, John Jackson, American Can Co., indicates that 
a full-day session may well be devoted to irradiation 
of foods. 

Meat, Fish & Poultry. C. K. Wiesman, of Armour 
and Company says he cannot determine as yet what 
the general emphasis will be. However, titles received 
up until now indicate considerable interest on the 
part of universities. 

Citrus Products. Program for this session accord- 
ing to chairman H. W. Trumm, Libby, MeNeill & 
Libby, is shaping up nicely. There'll be papers from 
California, Florida and Texas, covering basic and 
applied research as well as certain technical produc- 
tion aspects of several new citrus items. 

Packaging: Consideration is being given to aerosol 
packaging of foods, states chairman L. J. Hayhurst, 
Kraft Foods Co. There are hopes of getting can and 
valve manufacturers as well as a packer into a panel 
SeSSILON. 

Tustrumentation. Chairman J. H. Bock, Conti- 
nental Can Co., has six tentative papers dealing with: 
(1) Use of X-Ray in food industry, (2) single-panel 
applications of process control, (3) method for meas- 
uring rheological properties of shell eggs, (4) evalu- 
ation of light transmittance technique for maturity 
measurement of Italian prunes, (5) instrument using 
light transmittance for nondestructive measurement 
of fruit maturity, and (6) colorimetry of strawberry 
preserves, 

Research on Foods for Military Use. Eight papers 
are reportedly projected in a tentative way by chair- 
man R. G. Tischer, Qm. Food & Container Institute 
for the Armed Forces. 

They deal with (1) Quick serve meals used by the 
army, (2) projection of new research areas in the Qm. 
Food and Container Institute, (3) combination food 
preserving techniques, (4) acquired preference for 
novel foods, (5) procurement and distribution of 
military foods, (6) Great Britain’s point of view on 
military feeding, (7) components of simple food lo- 
gistics, and (8) space feeding (for rockets, jets, space 
ships, ete.). 


SYMPOSIA 


J. M. Jackson, American Can Co., will chairman 
a symposium on operation research. Three speakers, 
as now planned, will discuss purchasing, production 
planning and inventory control; case histories on 
applications of operation research to crop harvesting 
and planning developed by several food packers ; and 
several case histories dealing with application of oper- 
ation research to various food-plant operations. 

In a food fats symposium, E. E. Rice, Swift & Co., 
expects to have five papers. They'll cover types and 
quantities of fats available for food use, processes 
involved in converting raw fats into usable commer- 
cial products, animal tests relating to fat in the diet, 
clinical reports on influence of fat in diet, and outline 
the importance of fats in diet. 

—John V. Ziemba, Publicity Chairman 
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One look at the huge, sprawling buildings at one of the Exchange Products plants and you know that big things are 
happening inside. For here citrus is king. Trucks pour in with fresh fruit from groves all over California and Arizona. 
Conveyer belts hum along in every direction. é.nd Exchange products are shipped to nearly every part of the world, 


Why ‘Exchange’ products serve you better 


Utmost cleanliness is the watchword at Exchange 
Products plants. Everything has that “just washed- 
down” look. Every four hours, extraction equipment 
is completely cleaned. Every third day, the entire plant 
closes down for a thorough washing. 


7 


The world’s largest citrus research department is main- 
tained by the Sunkist Growers to develop new growing 
methods, to improve manufacturing processes, and to 
perfect better products. Today, with a backlog of more 
than 60 years experience, Sunkist has accounted for 118 
separate U.S. patents. 


Exchange quality is assured by constant checking in 
extensive testing laboratories. In fact, rigid quality con- 
trols have been set up throughout the plant to make sure 
that every product measures up to Exchange quality. 
Sunkist produces more than 400 different citrus products. 


= 
Just three of many Exchange products are Exchange 
Preserver’s Pectin—guarantees a more uniform finished 
product; Exchange Low Methoxyl Pectin—jells without 
sugar, tasteless, controls “weeping” in pies; Exchange 
Lemon Juice—brings out natural flavor of any food. 
Superior acidulant, excellent anti-oxidant. 


Sunkist Growers 


PRODUCTS DEPARTMENT + ONTARIO, CALIFORNIA 


Distributors for 
Exchange Lemon Products Co., Corona, Calif. « Exchange Orange Products Co., Ontario, Calif. 
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Membership Drive Regional Chairmen Appointed 


A CONCERTED EFFORT is now un- 
derway to increase membership in the IFT and to 
bring into the Institute those well-qualified food tech- 
nologists who can contribute to as well as gain much 
from the organization. 


SIX THOUSAND MEMBERS OR MORE IN '58 


A goal of better than 6,000 members has been set 
for 1958, and to reach this goal it was decided to 
establish committees in each section to handle national 
membership activities. 

Carl H. Koonz, chairman of the National Member- 
ship Committee, reports that chairmen for each of 
these committees have been appointed, and in turn 
they have established local committees to help secure 
new members. 

These men, Dr. Koonz said, can be contacted by 
those who want to join the IFT or by members who 
might have friends or associates whom they feel 
should be members of the Institute. 

This is an excellent time, Dr. Koonz pointed out, 
for members to think seriously about raising the 
membership over the 6,000 mark. It may not be an 
easy task, he said, and it will take a great deal of 
work, but if everyone makes an effort, the results will 
be more than gratifying. 


RESEARCH NEWS 


spice 


New Methods for Analyzing Spices 
Aid in Determining Flavor Strength 


i 
i 
| New techniques and apparatus for testing the volatie 
oil content of spices have been developed in a recent re- 
search project 
| Using a newly modified Clevenger trap plus new distilla- 
i tion procedures, researchers have been able to shorten the 

normal analysis time by several hours and also obtain greater 
accuracy. 

The Clevenger trap has been changed to include a more 

I precisely calibrated tubing and designed in two parts instead 
} of onc, so that it is possible to test oils both heavier and 
lighter than water with only a slight adjustment. 
I \ reduction in distillation time is made through use of 
§§ 4 magnetic stirrer. This allows a higher heating mantle 
temperature without danger of scorching, eliminates the 
1 chance of superheating and makes anti-foaming agents 
sunnecessar) 

Use of the new methods and equipment for testing 
! volatile oil content makes the determination of flavor 
1 strength in Natur! Spices a faster, easier and more accurate 
procedure. 

! * Published in the Journal of the Association of Official 
Agricultural Chemists. 


Reprints of the report on this study are available from the 
Information Bureau, American Spwe Trade Association, 


>50 Fifth Avenue, New York 1, New York. 


American Spice Trade Association 
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CONTACT THESE CHAIRMEN FOR INFORMATION 


The following is a list of section membership chair- 
men who can be contacted for further information : 

Oregon section, Dr. Arthur W. Anderson, Depart- 
ment of Bacteriology, Oregon State College, Corvallis, 
Ore.; Northeast section, John F. Angeline, Arthur D. 
Little, Ine., 30 Memorial Drive, Cambridge, Mass. ; 
Ames section, Dr. Emerson Bird, Dairy Chemistry 
Department, lowa State College, Ames, lowa; Chi- 
cago section, Louis G. Buettner, Ac’cent Internation- 
al, 20 N. Wacker Dr., Chicago 6, Ill.; Dixie section, 
William B. Cown, Georgia Institute of Technology, 
Engineering Experiment Station, Atlanta, Ga. ; Texas 
section, M. A. Cross, Foremost Dairies, Ine., 1220 
Smith St., Houston, Tex.; Northern California Fresno 
sub-section, Edward J. Derderian, Elliott Mfg. Co.., 
1735 Ventura Ave., Fresno, Calif.; New York section, 
Charles E. Flynn, General Foods Corp., Central Labs 
Division, Eleventh & Hudson Sts., Hoboken, N. .J. 

Ohio Valley section, Eugene G. Grab, Jr.. Heckin 
Can Co., Park & Forest Aves., Norwood 12, Ohio; 
St. Louis section, Charles M. Harrold, Jr., 215 Rose 
mont Ave., St. Louis 19, Mo.; Mohawk Valley section, 
Dr. Theodore F. Irmiter, ‘‘Junket’’ Brand Foods, 
Little Falls, N. Y.; Florida section, Robert W. Kil 
burn, Director of Research, Florida Citrus Canners 
Corp., Lake Wales, Fla.; Philadelphia section, Wil 
liam Knightly, Atlas Powder Co., Wilmington 99, Del. 

Ak-Sar-Ben section, Kenneth R. Kuhlman, 350 
Midland Dr., Council Bluffs, lowa; Wisconsin section, 
Russell H. Maas, 5501 Goucher Lane, Madison 4, 
Wis.; Southern California section, Gordon L. Mer- 
chant, Merek & Co., Ine., 1855 Industrial St., Los 
Angeles 21, Calif.; Australia Northern section, |. 
Peter Muller, ¢/o Box 14, Post Office, Burwood, 
N.S. W., Australia; Hawaiian section, Dr. Charles 
E. Mumaw, Hawaiian Pineapple Co., P. O. Box 3380, 
Honolulu 1, Hawaii. 

Northern California section, Robert L. Olson, 
Western Utilization Research and Development Divi- 
sion, U. S. Dept. of Agriculture, 800 Buchanan 5t., 
Albany 10, Calif.; Great Lakes section, Prof. William 
IF. Robertson, Department of Horticulture, Michigan 
State University, E. Lansing, Mich.; Indiana section, 
Alfred P. Rumminger, Bessire and Co., Inec., 101-119 
E. South St., Indianapolis 9, Ind.; Delta sub-section, 
Miss Marion J. Simone, Department of Food Tech- 
nology, University of California, Davis, Calif.; West- 
ern New York section, Stanley Skelskie, Loblaw, 
Ine., 692 Bailey Ave., Buffalo 5, N.Y. 

Puget Sound section, John Spinelli, 7966 Seward 
Park Ave., Seattle 18, Wash.; Kansas City section, 
A. E. Stevenson, 2009 Tennessee St., Lawrence, Kan. ; 
Maryland section, LeRoy V. Strasburger, 1405 Eutaw 
Pl., Baltimore 17, Md.; Pittsburgh section, V. Walter 
Vaurio, Applied Research Laboratory, U.S. Steel 
Corp., Monroeville, Pa. ; British Columbia section, .J. 1. 
Walter, Kelly, Douglas & Co., P. O. Box 39, Vancou- 
ver 1, B.C.: and Minnesota section, George C. Youland, 
Green Giant Co., 1100 Summitt St., Le Sueur, Minn. 
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TWINS do the Pumping 


in New Gaulin Twin-Lobe‘ 
Rotary Positive 
Displacement Pump* 
Twin-Lobe is a radically different pump design that brings 
exceptional efficiency to positive displacement pumping. 


Check these exclusive advantages . . . 


e Simplified design and construction, only three moving 
parts. 


¢ High efficiency. Size for size the Gaulin “‘ Twin-Lobe”’ de- 
livers larger volume, requires less horsepower, pumps 
higher volume at low speed. 


¢ Smooth action, metering accuracy. Non-pulsating, non- 
foaming action, no agitation or churning. 


e No gears or meshing teeth to chew or bruise foods, plas- 
tics or chemicals. 


Ask for New Bulletin! 3 <a 
TLP-57 and GTA will help you MANTON ) 
put this pump to work — write 4 


or call, today. 


MANUFACTURING CO Ine 


*Pat. Applied For 


aulin, 


How the “Twin-Lobe” design works 


Note: For clarity, the pumping action of only one rotor 


is illustrated and described 


1 


) The rotor turning coun- 


terclockwise creates a 
suction drawing the 
material into the suc 
tion, port. The arm 
forms a seai between 
suction and deschai ge 


3 


The rotor draws in a 
new volume of 
with each 180° of shaft 
rotation, for positive 
displacement. A con 
Stant cavity is main 


tained from suction to discharge with no 
damaging pressure peaks. 


MANTON-GAULIN MANUFACTURING COMPANY 


82 Garden Street, Everett 49, Mass. 


World's largest manufacturers of stainless steel reciprocating, rotary, pressure 
exchange pumps, dispersers, homogenizers and colloid mills. 


2 


) Waterial is drawn in 


behind the rotor, The 
arm, riding on the 
rotor, maintains the 
seal and also cleans the 
rotor each revolution. 


4 


As the rotor completes 
a full turn, the materiai 
is forced into the dis- 
charge port. The arm 
prevents recirculation 
The con:bined action of 


the two rotors set at 90° resuits in a positive, 
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IFT News 


Open House for Science 
Students Held at Rutgers 


On Friday, November 22nd, at Rutgers University, 
the Food Technology Department held an ‘*Open 
House’’ for all the senior high school science students 
in the state of New Jersey. The purpose was to show 
the students what kind of equipment the Department 
has and what they do, with the idea that students 
might choose this field instead of straight chemistry 
or straight engineering. Twenty-three high schools 


Fg accepted the invitation and over 600 students and 
ea teachers were in attendance. ‘‘The place was 
x mobbed,’’ reports Department head, Walter A. Mac- 


linn, ‘‘and we were all very happy to have it so.’’ 
Prior to the ‘‘Open House’’ the food companies, 
hotels, restaurants, etc. of the state were contacted 
to see if they were interested in financing the expenses 
of the students from their local high schools. The 
st following companies cooperated on this basis: Ameri- 


FOR RICH NATURAL COLORING ... 
WITCHELL’S 
POWDERED 


CARAMEL 
COLOR 


4 
4 


Twitchell’s Caramel! Color imparts a rich color 
to food products... 
tan to dark brown. Leading food processors 
use this natural color. It is made entirely from 
dextrose, under controlled conditions. 


Li TYPICAL USES 
* Powdered Desserts » Dehydrated Soups 
* Dry Cake Mixes * Bouillon Powders 


ranging from a light 


+ Powdered Coffee and other beverages 
Powdered Gravy Seasonings 


Write 
for 
Sample! 


TWITCHELL co. 


CRESTMONT & HADDON AVES. - CAMDEN 4, NJ. 


High school science students were attentive listeners when 
Rutgers’ Food Technology Department’s miccrowave heater was 
explained and demonstrated. 


ean Cyanamid Company, Food Fair Stores, Ine., 
Fiddler’s Creek Farm, Hoffmann-La Roche, Ine., 
Jugtown Mountain Smokehouse, Kellner Provision 
Company, Inc., Thomas J. Lipton, Inec., The B. Mani- 
schewitz Company, McGraw-Hill Publishing (Com- 
pany, Merck & Company, Inc., Molly Pitcher Hotel, 
Monmouth Cold Storage Company, Moore & Com- 
pany, Soups Inc., Nat Pack of N.J., Inec., Preservaline 
Manufacturing Company, Refined Syrups & Sugars, 
Inec., Rosedale, Inc., Seabrook Farms Company, R. 8. 
Watson & Son, U. S. Naval Research Facility. 


Phi Tau Sigma 


The University of Massachusetts Chapter of Phi 
Tau Sigma, the honorary society for food science, 
has elected to membership in the Society the follow- 
ing members of the university staff: Marilyn B. Derby, 
instructor in home economics, Ward M. Hunting, in- 
structor in food technology, Donald N. Maynard, in- 
structor in olericulture, Jane MeCullough, assistant 
professor of home economics, Louis F. Michelson, 
assistant in olericulture, Franklin W. Southwick, pro- 
fessor of pomology and John H. Vondell, associate 
professor of poultry husbandry. Also elected was 
Frederick A. Siino, Amherst Board of Health Agent, 
and part-time graduate student in food technology. 

Chapter officers elected for 1958 were: president- 
Dr. R. B. Read (Bacteriology), vice president—Prof. 
G. B. Snyder (Olericulture), seeretary—Dr. W. 8. 
Mueller (Dairy Industry), Treasurer—D. R. Lambert 
(Food Technology), and national councillor—Dr. W. 
Averill (Food Techno'ogy ). 

Dr. F. J. Francis, executive secretary of the society, 
which was founded at the University of Massachusetts 
in 1953 and whose national headquarters are perma- 
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The Challenge 


O 


Leadersh ip 


* PEPPEROYAL ® and 
SOLUBILIZED SEASONINGS. 
Better and predictable fila- 
vor quality—in fast dispers- 
ible form. Packed airtight 
in unit or batch-size bags. 


KRUSTO Batter and Bread- 
ing Mixes for meat, fish, 
and fowl items. Rich flo- 
vored mode of “crumb” 
loaf — fat-free for higher 
pick-up. 


The Griffith organization tries to outdo itself—living 


a precept of “just as good isn’t good enough!” 


It’s spirit of that character that delivers the higher 
standard of flavor quality and uniformity you've 
come to expect in Griffith products. It’s contagious! 
It’s continuous! ... from and to our salesmen in the 
field, from and to the men who manage, from and 
to the laboratory staff, to and from the men who 
manufacture the products, to and from the men and 
women who package them. Griffith challenges itself, 


to do it better for you! 


THE GRIFFITH LABORATORIES, INC. 
CHICAGO 9, 1415 W. 37th St. e NEWARK 12, 37 Empire St. 
LOS ANGELES 58, 4900 Gifford Ave. 


Better 
It must be good- (for you) 
to bear the name 


xnuste 
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This is Myvax’ Dry 
Vitamin A Palmitate 


a new highly stable dry vitamin A 


It solves a problem for the food manufacturer who wants the 
sales advantages of fortifying his product with vitamin A but 
needs a dry material that is highly stable, particularly under 
conditions of high humidity. 

Myvax Dry Vitamin A Palmitate has all the generally recog- 
nized stability of a palmitate—our tests show unsurpassed sta- 
bility under condition of high humidity. It’s a high potency 
product, too. 500,000 units of vitamin A per gram. 

The vitamin A is dispersed on a carrier of wholesome, edible 
gelatin. You'll find it easy to use and handle. If you want it 
with vitamin D added, we can supply it that way in a variety 
of vitamin D potencies. 

The best way to evaluate this new material is to send for a 
sample and try it in your own food product. Once you've tried 
it, we'll be glad to do an analysis of the vitamin A content of 
the food, or join with you in stability tests. For information 
and/or samples of Myvax Dry Vitamin A Palmitate, write 
Distillation Products Industries, Rochester 3, N. Y. Sales 
offices: New York, Chicago, and Memphis « W. M. Gillies, 
Inc., West Coast ¢ Charles Albert Smith Limited, Montreal 
and Toronto. 


leaders ir research and 
production of vitamin A 


| - 


Distillation Products Industries 
is o division of Eastman Kodak Company 


Also... vitamin E... 
distilled monoglycerides... 
some 3600 Eastman Organic 
Chemicals for 

science and industry 


nently located there, announced the establishment of 
a new chapter at the University of Wisconsin in 
Madison, Wisconsin. This brings the number of chap- 


: ters to seven, the other six 


‘ being located at the Uni- 

; versity of Massachusetts, 
Rutgers the 
Massachusetts institute of 

Technology, the University 
of Georgia, Cornell Uni- 

‘i versity, and Michigan 

4 State University. 

4 The elective national of- 
ficers for the current year 
are: Professor Emil M. 
Mrak of the University of 
California, president, Pro- 
fessor Samuel <A. Gold 
blith of M:I.T., vice presi- 
dent, and Dr. Robert E. 
Buck of the H. J. Heinz 


Co., secretary-treasurer, 


University, 


Professor Emil Mrak, 


National President of 
Phi Tau Sigma 


REGIONAL NEWS 
CHICAGO 


The Annual Party and Ladies Night was held Mpn- 
day, December 9, 1957 at the Midland Hotel. There 
was an excellent turnout. The occasion was not only 
highlighted by holiday good fellowship but also by 
an excellent speech by Dr. Henry L. Cox, formerly 
vice president of the Corn Products Refining Com- 
pany and presently a consultant. Dr. Cox holds de- 
grees in chemistry and chemical engineering from the 
University of North Carolina and the University of 
Chicago. Dr. Cox revealed the techniques of making 
synthetic gems, illustrating his talk with kodachrome 
slides. The national officers of IF'T, present in Chi- 
cago for their mid-year meeting, were in attendance. 
President Emil Mrak spoke briefly to the 170 mem- 
bers and friends gathered for the occasion. 


AUSTRALIA N. 


Two distinguished visitors from overseas were Aus- 
tralian guests this fall. 

In September Colonel C. S. Lawrence, IFT Execu- 
tive Secretary, spent several days with us. The 
Colonel arrived at Kingsford Smith Airport on the 
18th of September where he was met by his Austral- 
ian Northern Section hosts and escorted to the Hamp- 
ton Court Hotel which commands a delightful view 
of the harbour. On the 19th he was taken on a tour 
of Sydney’s southern beaches. In the evening he was 
entertained at a dinner at the Hermitage Restaurant 
in Manly. Friday, September 20 was spent at the 
University of Technology with Professor Reuter as 
host. On that day also, he visited the CSIRO Labor- 
atories at Homebush and in the evening addressed 
a group of some 40 members. A tour of the Northern 
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Oil, vinegar, spice flavors— 
and clear as a choice Rhine wine 


You would know better than we whether there is any future in 
this idea. 

Th cruet contains 10°) of water. It might have been vinegar 
The rest is oil. Half of the oil is the usual triglyceride salad oil 
The other half of the oil is distilled monoglyceride. It is equally 
wholesome food. The monoglyceride dissolves both the conven 
tional salad oil and the water. This clear, uniform, stable solu- 
tion can carry both oil-soluble and water-soluble condiments and 
flavor extracts. 

It would be interesting to experiment with other ratios of 


distillers of 
monoglycerides made from natural fats and oils 


triglyceride to monoglyceride. This is for food processors to do, 
not for us. Our business is making Myverol™® Distilled Mono- 
his effect. We shall be delighted 
to supply food processing firms with free samples for their experi- 
ments. Distillation Products Industries, Rochester 3, N. Y. Sales 
offices: New York, Chicago, and Memphis ¢ W. M. Gillies, Inc., 
West Albert Smith Limited, Montreal and 
Toronto 


glycerides so pure they can give 


Coast Charles 


Also ... Vitamin A in bulk 
for foods 


and pharmaceuticals 


Distillation Products Industries iso division of Eastman Kodak Company 
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FOOD TECHNOLOGY, 


beaches was made on Saturday with lunch at Jonah’s 
Restaurant on Whale Beach. On Sunday, 22 Septem- 
ber, the Colonel was driven to Canberra with a picnic 
lunch enroute. This trip allowed an impression of 
the rural area of New South Wales. As a memento 
of his visit the Colonel was presented with an original 
Albert Namatjura, the painting being of some typical 
Australian gums in the Todd River area. 

Also visiting Australia is Dr. George F. Stewart, 
Chairman of the Poultry Husbandry Department, 
University of California, Davis. In October Dr. Stew- 
art addressed a conjoint meeting of the Dietitians 
Association and IF'T at the Food School, East Sydney 
Technieal College. His discussion centered on recent 
developments in methods of preserving meat products 
in the U.S.A. Dr. Stewart presented some interesting 
new experimental work, including the radiation pre- 
being widely studied in’ the 


servation work now 


United States. 


N. CALIFORNIA 


The Annual Meeting of the Northern California 
Section was held December 5 and an outstanding set 
of papers was presented. Discussed during the day- 


long session were: dehydration problems, with three 


tees 
. 


SIX DECADES 
OF SERVICE TO 
FOOD TECHNOLOGISTS 


. 
*. 60 yeors of specialized experience in the . 
e manufacture of powdered vanilia products a 


David Michael has long since mastered the 
special skills and techniques to create new 
and highly individual flavorings to fill any 
specific need, and have been the acknowl- 
eged leader in the vanilla field for 60 years. 
Let us develop a custom-made flavor for 
your product in our laboratories and testing 
kitchen. Research is our keynote—let it work 
to your advantage! 


DAVID MICHAEL & CO., INC. 

3743-63 D Street - Philadelphia 24, Pa. 

Suite 2204 + 203 N. Wabash Ave., Chicago 1}, iil. 

David Michael & Co. (Canada) Ltd. 
47 Advance Road, Toronto 18 


JANUARY, 1958 

papers—one by R. L. Hughes, another by C. O. Chi- 
chester, and a third by George K. Notter and his 
colleagues D. H. Taylor and J. E. Brekke; enzymes, 
with talks by W. J. Ferracone, M. J. Powers, and 
J. R. Whitaker; radiation preservation, presented by 
Roger Romani, Luis Duran and Al Tappel; bacteri- 
ology, with two papers, one by Reese Vaughn and 
associate authors from the University of Sao Paulo, 
Brazil and another by Bernie Feinberg; chemistry, 
with papers by Harold S. Olcott, Frank Lamb, and 
by Francis F. Wong and J. F. Carson; food manu- 
facture, with four presentations, the first by George 
Carlin, the second by J. A. Finley, the third by Allan 
D. Shepherd and H. J. Neuman, and the fourth by 
Norma J. Downes and M. 4. 
ecptance, with a paper by Rose Marie Pangborn on 
factors influencing consumer opinion. 


Powers; consumer ac- 


In addition to this coverage, professionalism for the 
food technologist was discussed by Dave Eolkin, the 
re-use of water in washing fruit by Walter A. Mercer, 
the simple hygrometer by Glenn Watters and J. E. 
Brekke, and a technical reference file system by G. A. 
Pitman. Under this file system 1400 classifications 
are possible on a 3.x 5 ecard. 

Mr. William Harvey, Department of Agronomy, 
University of California, Davis, was the banquet 
speaker. He presented a humorous talk dealing with 
weed killers. 


S. CALIFORNIA 


SCIEFTS combined forces with the Cereal Chemists 
in November in order to avail themselves of the op- 
portunity of hearing Dr. Thomas J. Schoch discuss 
Starch Chemistry and the Uses of Starch in the Food 
Industries. Unfortunately. the flu bug decimated the 
numbers and only two-thirds of the reservations were 
picked up. Dr. Schoch, who has been with Corn 
Products Refining Company since 1937, very capably 
explained why starch behaves as it does and how one 
might direct it to accomplish a given purpose. His 
discussion centered on granules, pastes, and films. 
Properties of granules of interest to the user he 
listed ; 


) State of aggregaticn 


2) Ionic charge—this is especially important in 
textiles 


3) Gelatinization temperature 

4) Rate and extent of granule swelling 

5) Rate and extent of solubilization during swell- 
ing. In this respect it was pointed out that corn 
and waxy sorghum show two stages of swelling. 

The properties of starch paste to consider include: 


1) Viseosity during cooking and cooling 
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INSIDE SCIENCE 


The Vital Story of 
Vitamin 


(Thiamine) 
by Science Writer 


History. The discovery of vitamin B, resulted from research into 
the cause of beriberi. Almost 50 years passed between Eijkman’s 
discovery of the relationship of the disease to diet and the famous 
work of Jansen and Donath who first isolated the crystalline vita- 
min from rice bran. 


Within ten years of that first isolation the vitamin’s chemical 
structure was determined and it was successfully synthesized. 


Eijkman’s work resulted in the development of a 
theory that beriberi was caused by a lack of some 
factor in the diet and not by a toxin or infectious 
agent. This idea was not readily accepted until the 
growth of dietary knowledge proved it correct. 


Isolation and Synthesis. In 1926 Profs. Jansen and Donath 
accomplished the isolation of crystalline vitamin B, from rice 
bran. In 1931 Windaus and co-workers successfully isolated pure 
vitamin B, and established its empirical formula. 
In 1936 R. R. Williams, and independently R. 
Grewe, explained the vitamin’s chemical struc- 
ture. That year, R. R. Williams and J. K. Cline 
accomplished the synthesis of thiamine which is 


in wide use today. Andersag and Westphal also 
synthesized the vitamin in 1936. Another syn- | Photomicrograp! 
of B, crystals 
thesis was described by Bergel and Todd in 1937. 


Chemical and Physical Properties. Thiamine hydrochloride is 
white, water soluble, with a nut-like, salty taste and yeast-like 
odor. Its empirical formula is: C,.H,-CIN,OS + HCl. Thiamine 
produced by synthesis is identical chemically and in biological 
activity with that obtained in pure form from nature. 


Deficiencies. A deficiency of thiamine is characterized by these 
symptoms: depression, irritability, fearfulness, lack of initiative 
and interest, loss of appetite. Symptoms vary since in usual prac- 
tice deficiencies of other water-soluble vitamins occur. Medical 
treatment is simple: a sufficient amount of thia- 
mine is administered to relieve symptoms quickly 
and the physician provides for a continuing ade- 
quate intake. 
A severe deficiency of thiamine leads to beriberi, 
a serious and sometimes fatal disease. While beri- 
beri is almost a medical curiosity in the United 
= States, it is common in countries in which pol- 
~ Reriberi victim ished white rice is a staple of the diet. 


Human Nutrition Requirements. Thiamine is one of the nu- 
tritive elements the human body needs daily and does not store 
in quantity. The minimum daily requirements established by the 
U. S. Food and Drug Administration for the prevention of symp- 
toms of thiamine deficiency disease are: 

100mg. Children (1-5 incl.) . .0.50 mg. 
0.25 mg. Children (6-11 incl.) .0.75 mg. 


The Food and Nutrition Board of the National Research Council 
recommends the following dietary intake of thiamine for healthy 
persons in the U. S. A. 


Recouimended Daiiy Intake in Milligrams 


A ve Ver Women 
25 1.6 rf 1.2 
45 1.1 
65 1.3 10 
Pregnant (3rd trimester ) 1.5 
Lactating 1.5 


The Council recommendations for infants and children vary be- 
low and above these figures, based on age and sex. Various ill- 
nesses and stress situations can exhaust vital reserves of thiamine. 
So, for the physician, vitamin B, is prepared in various dosage 
forms and potencjes for therapeutic and prophylatic use. 


How do human beings receive thiamine? It is widely distrib- 
uted in foods of animal and vegetable origin, particularly cereal 
grains and dry legumes. Because of public demand for refined 
products which millers must meet for obvious economic reasons, 
a loss of thiamine and other factors occurs during processing. The 
thiamine loss is overcome through the use “f enrichment in 


cereal grain products for which Federal Standards exist, or in 
other foods such as breakfast cereals, by fortification or restora- 
tion. When enriching, fortifying or restoring, the food processor 
adds the necessary amount of pure thiamine (and other vitamins 
and minerals) to the food so that the finished product meets 
Federal, state and territorial requirements or contributes to the 
consumer an amount of the vitamin which dietary experts be- 


lieve significantly *useful. 


Ih amine is extensively used for the enrichment of cereal grain 
foods such as white flour, white bread and rolls, macaroni prod- 
ucts, farina, corn grits and meal, milled white rice. The story 
of these uses is delightfully told in a separate brochure which is 
available on request for reference or educational purposes. 


Production. Huge production facilities at the Hoffmann-La 
Roche plant in Nutley, New Jersey, deliver highest quality thia- 
mine by the tons. Roche manufactures thiamine hydrochloride 
and thiamine mononitrate. These fine 
products, which equal or exceed 
U.S.P. specifications, are ideal for use 
by pharmaceutical makers and food 
processors. Years of experience inre 
search and manufacture have made 
Roche the leader in vitamins. 


This article is published in the interests of pharmaceutical manufac- 
turers, and of food processors who make their good foods better with 
essential, health-giving vitamin B,. Reprints of this and others in the 
series are available on request. Write the Vitamin Division, Hoffmann- 
La Roche Inc., Nutley 10, New Jersey. In Canada: Hoffmann-La 
Roche Ltd., 1956 Bourdon Street, St. Laurent, P. Q. 
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Quantity of Sample, Swallowing, and 


Rinsing Factors in Flavor Preference 


Testing of Tomato Juice: 


Manuscript received June 15, 1957) 


Tue PHYSIOLOGICAL COMPONENT in 
a flavor judgment suggests the possibility that cer- 
tain effects might be anticipated in taste testing due 


to the amount of the sample consumed, swallowing or 


not swallowing the product, or rinsing of the mouth 
between tastes. Beidler (1), Morgan (10), Pfaffman 
(11), and others, have pointed up the physiological 
complexity of a taste response. Woodworth (14) re 
ports work indicating the suppression of taste sensi- 
tivity by the holding of sugar solutions and, to a lesser 
extent, quinine solutions in the mouth. Engel (4) 
has indicated changes in pleasantness or unpleasant- 
ness of taste responses with varying concentrations of 
sugar, acid, salt, or quinine solutions. 

There appear to be some differences of opinion on 
the merits of rinsing or swallowing in conducting 
various flavor tests. Studies reporting the effects of 
swallowing and rinsing have dealt primarily with 
fiavor difference testing. Crocker, Sjéstrém and Tall 
man (3), Monerieff (9), and Platt (12) have reported 
that it is better for taste judges to eject samples 
rather than to swallow them. Lorant (6), as well as 
Moncrieff and Platt, have recommended that luke- 
warm water be used for rinsing the mouth between 
samples. Gaebe (5) and McCammon, Pittman and 
Wilhelm (7) suggested that the tongue be wiped with 
a napkin followed by a water rinse in testing of egg 
products. Crocker (2) expresses the opinion that 
rinsing of the mouth is usually not necessary or de- 
sirable, except after tasting clinging substances. 
Trout and Sharp (13) suggest that tasting a poor- 
flavor sample without having previously rinsed the 
mouth may produce discrepancy in results. Other 
workers have considered that rinsing was not helpful 
in their taste tests (8). 

Effects of swallowing, rinsing, and the amount of 
sample were the focus of this series of flavor prefer- 
enee tests conducted with commercially packed 
tomato juice. It was desired to know whether results 
obtained from college student preference panels 
would be altered by variation in these factors. 


EXPERIMENTAL PROCEDURE 
Rinsing the mouth with tap water between tastes. To 


examine rinsing, 6 pairs of one-ounece samples of tomato juice 
were presented in random order to each taster of a panel of 
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134 college students. One cup of each of the pairs was identi 


fied as reference sample by R. The other cup was identified 
only by a 4-digit code number. Three of the 6 pairs of sam 
ples consisted of identical tomato juice. The coded cup of 
the other 3 pairs contained the same tomato juice as the 


identical pairs, whereas the reference cup of these 3 pairs 
contained tomato juice of a different brand which preliminary 


rmined to be of a different preference. 


tests had de 

A 7-point, word-phrase preference ballot containing specific 
instructions ccencerning the rinsing of the mouth with tap 
water was issued with each pair of samples. Three types of 
ballots were constructed. Ballot 1 instructed the taster to be 


sure te rinse his mouth with tap water between tasting the 


reference and the sample. Ballot instructed the taster not 
to rinse his mouth with water between tasting the reference 
and the sample. Ballot 3 instructed the taster to use his nor- 


mai tasting procedure in arriving at his preference judgment. 
The order of presenting the ballots was randomized. 


Normal tasting .procedure with respect to rinsing was 
ascertained by a written poll of the tasters obtained from each 
mmediately following his tasting. The poll asked the ques 
tion, ‘‘ Do you rinse with water between tastes in your normal 


procedure ef tasting tomato juice?’’ to which in most eases 
the answer was a direct ‘‘yes’’ or ‘‘no’’. In a few eases the 


tasters responded witl sometimes’’ or ‘‘yes and no’’. One 
hundred and five tasters of this panel of 134 stated they did 
not normally rinse in tasting tomato juice; 20 stated they did 
normally rinse in tasting tomato juice. 


These tests were conducted in individual tasting booths 


lighted uniformly by white incandescent light. Each booth was 
equipped with a stool, a service counter, a pencil, paper rinsing 
cups, and an individual porcelain basin having hot and cold 
water supply. Tap water for rinsing was turned on in ad- 


vance of the tests, was left running during the tests, and was 
maintained at a temperature of 50° to 55° F. throughout the 
test by checking at intervals with a thermometer. 

Swallowing the product. In order to determine the effect of 
swallowing the product on findings of the flavor preference 
panel, 4 pairs of one-ounce samples of tomato juice, in small 
paper cups, were presented to each taster of a panel of 123 
college students. Tasters were seated for the test in individual 
taste testing booths as described above. Each pair of samples 
was served on a metal tray passed to the taster through a 
sliding-door opening which was then closed during the tasting. 

One sample of each pair was identified as a reference sam- 
ple by R, the other was identified only by a 4-digit code num- 
ber on the cup. Two of the 4 pairs presented contained identi- 
eal tomato juice. The reference sample of each of the other 2 
pairs consisted of tomato juice of a different brand than the 
accompanying coded samples which was the same juice as the 
identical pairs. 

A 7-point printed preference ballot containing specific in- 
structions was given to each taster with each pair of samples. 
These ballots were of 2 types. One instructed the taster to be 
sure to swallow the juice each time the reference and the 
sample were tasted. The other instructed the taster to place 
the juice in his mouth, and then to discard it from the mouth 
into the basin before making his judgment. The ballot in 
each case instructed the taster to indicate his preference 
judgment by writing the number of the coded sample in an 
appropriate space in the column provided. 
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One of the 2 types of ballots was presented with one of the 
identical pairs; the other was presented with the other identi 
eal pair. Likewise, the 2 types of ballot were presented with 
the 2 non-identical pairs of tomato juice samples. The order 
in which the 4 pairs was presented to each taster was ran- 
domized. 

Quantity of sample consumed by taster. The quantity of 
sample consumed as a factor in flavor preference was examined 
by conducting 2 separate tests. In the first of these, 3 pairs 
of tometo juice samples in paper cups were presented to each 
taster of a panel of 135 men and women college students. In 
the second test, 3 pairs of samples were presented to 67 men 
and women college students. The tasters were seated for the 
tests in the individual taste testing booths previously deseribed. 
Each of the pairs of samples was served on a separate tray 
! yo the taster through an opening in the booth which 
was then closed. One cup of each pair of samples was identi 
fied as the reference by R. The other cup was identified only 


passe 


with a 4-digit code number chosen from a random number table. 

Each cup of reference contained 14% ounces of tomato juice. 
The coded cup in 2 of the 3 pairs contained 1% ounees of juice; 
the coded cup of the third pair contained one-half ounce of 
juice. In the first test, all tomato juice for all of the cups was 
identical, obtained from one lot, prepared by blending the 
contents of several 46-ounce cans inte a single container for 
service into the sample cups. In the second test, all reference 
cups contained tomato juice of one brand, while all coded 
cups contained juice of another brand. Preliminary tests had 
determined that these 2 brands were of different flavor prefer- 
enee, 

A 7-point, printed preference ballot containing specific 
instructions was presented with each pair of samples. These 
ballots were of 2 types. One instrueted the taster to be sure 
to consume all of the juice in the coded sample cup before 
rendering his preference judgment. This ballot was pre 
sented with one of the pairs of samples consisting ef 1% 
ounces of juice in both the reference and the coded cup. It 
was also presented with the pair of samples which consisted 
of I's ounces of juice in the reference cup and one-half 
ounce of juice in the coded cup. 

The other ballot instrueted the taster to drink whatever 
amount of the sample he desired before making his preference 
judgment. This ballot was presented with one of the pairs of 
sump ontaining 14% ounces of tomato juice in both the 
reference and the sample cups. The order in which the 3 pairs 
of samples of juice was presented to each taster was ran- 
domized, 

Determination was made of the average amount of juice 
consumed by each taster on the basis of the ballot instructions 
to drink whatever amount of the sample he desired. This 
optional amount was found to average 1.1 ounces per taster 
in the case of each of the tests. Unused juice remaining in the 
coded cups was collected, measured for total volume at the 
end of the testing day, and the average amount consumed per 
taster calculated aecording to the number of tasters in the 
panel 


ANALYSES AND RESULTS 


Rinsing. In the case of all tests, the judgments ob- 
tained from the tasters were transposed to numerical 
scores on a 7-point scale in which 1 represented much 
poorer flavor than reference, 2 represented moder- 
ately poorer flavor, 3 represented slightly poorer 
flavor, 4 represented neither better nor poorer flavor, 
5 represented slightly better flavor, 6 represented 
moderately better flavor, and 7 represented much bet- 
ter flavor than reference. Scores obtained for the 6 
coded samples in the rinsing tests were tabulated and 
analyzed statistically by analysis of variance on the 
basis of a 2 x 3 x 134 factorial design. This enabled 
determination of whether the panel preference dif- 
fered as a result of the 3 rinsing variables in relation 
to either of the references. It also permitted deter- 


mination of whether the scores were different with 
respect to the 2 references. 

The analysis of variance, Table 1, reveals that the 
mean scores of the coded samples with relation to the 
two references were significantly different. The mean 
scores with respect to rinsing, not rinsing, or normal 
rinsing procedure, Table 2, were not, however, signifi- 


TABLE 1 


Effect of rinsing between tastes 
Analysis of variance 


Mean square 


Degree of 


Variation source 
: freedom 


Reference 22.3334 
.2028 
Reference x Rinsing , 2.4042 
Tasters x Reference. 3! 2.3910* 
Tasters x Rinsing............ 266 2817 
266 1.1085 


*Ervor term for Reference. 
*Significant at 1%. 


cantly different. Some individual tasters differed in 
their preference judgments, and tasters reacted dif 
ferently with respect to the 2 reference samples, as 
indicated by the significant interaction between 
tasters and reference. On the other hand, rinsing 
procedures uniformly lacked effect on tasters as evi- 
denced by non-significant interaction between tasters 
and rinsing procedures. Likewise, rinsing procedures 
had no effect irrespective of the reference, as shown 
by no significant interaction between reference and 
rinsing. 

Swallowing. Scores obtained in the swallowing tests 
were tabulated on the basis of swallowing or not 
swallowing the identical and the non-identical sam 


TABLE 2 


Effect of rinsing 
Mean scores of coded samples (134 tasters) 


Sample identical Sample different 


Performance 
to reference from reference 


Rinsing between tastes..................... 
Not rinsing between tastes. 
Normal rinsing procedure. 

Means per reference 


ples, designated as samples K and samples A, respee- 
tively. These scores were then statistically analyzed 
for variance. 

The analysis of variance, Table 3, reveals that scores 
for sample K and sample A were significantly dif- 
ferent when swallowing, but not significantly different 
when not swallowing. This indicates that when the 
product was swallowed the tasters were discrimi- 
nating between the samples, but when it was not 
swallowed the tasters did not discriminate. The 
mean scores are shown in Table 4. 

Inasmuch as the true value for the K samples is 
known to be 4, the t-test was applied to ascertain 
whether the scores obtained for K were significantly 
different from the true score. The ‘‘t’’ value in the 
case of swallowing the sample is 1.48, which is not 
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FLAVOR PREFERE VCE TESTING OF TOMATO JUICE 


TABLE 3 


Effect of swallowing the product 
Analysis of variance 


Degree of 


Variation sour¢ 


Mean square 


Swallow vs. Not Swallow 

Swallowing, K vs. A. ~~ 

Not Swallowing, K vs. A..... 


Significant at 5% 
Significant at 1% 


significant. In the case of not swallowing, however, 
the ‘‘t’’ value is 2.56, which is significant at the 5% 
level, signifying that the panel score was signifi- 
cantly different from the true value of 4 when not 
swallowing. 

Quantity of sample. Scores obtained from the 
tasters for the 3 coded samples in each of the quantity 
tests were tabulated on the basis of the 3 different 
quantities of identical juice consumed and were 
analyzed for variance. 

The analysis of variance for each of the 2 tests 
conducted, Tables 5 and 6, reveals that the effect of 
the quantity of juice consumed was clearly signifi- 
cant. Mean preference scores obtained in the 2 tests 
are given in Table 7. 


TABLE 4 


Effect of swallowing 
Mean scores of coded samples (123 tasters) 


Samples Swallowing Not swallowing 


K (identical to R).... 4.15 4.26 
\ (different from R). . 4.49* 4.14 


Difference between K and A when swallowing is significant at 5 


In order to determine which of the quantities con- 
sumed produced the most accurate result, a t-test for 
the difference between the true score and the panel 
scores was made in the case of the samples identical 
to the reference. This could be done inasmuch as the 
true score for preference between identical samples 
is 4.00 on the seale used, representing neither better 
nor poorer flavor. The true preference score for the 
non-identical samples was not known. 

The ‘‘t’’ values obtained were 2.13 in the case of 
one-half ounce of juice consumed, significant at 5%, 
2.23 for the average of 1.1 ounces of juice consumed, 
significant at 5%, and 1.38 for the case of 144 ounces 
of juice consumed, which is not significant. These 
values indicate that the panel scores for samples 
identical to the reference differed significantly from 


TABLE 5 


Effect of quantity of sample consumed 
Test A—samples identical to the reference 


Degree of 


Variation source 


Mean square 
Quantity...... 2 3.4395 
1.5182 
Error 

Total.. 


Significant at 5%. 
Significant at 1%. 


the true score in the case of each of the two smaller 
quantities consumed. Only in the ease of the largest 
quantity consumed was the score not significantly 
different from the true value. 


TABLE 6 


Effect of quantity of sample consumed 
Test B—samples different from the reference 


Variation source egree of 


Mean square 
freedom 


Quantity 
Tasters... 


Error.. 


SUMMARY AND CONCLUSIONS 


These findings show that rinsing or not rinsing 
with tap water did not influence the preference re- 
sults of the panel for the tomato juice tested. This 
result was obtained for samples identical with the 
reference as well as for samples judged by the panel 
to be different from the reference. In the absence of 
interaction between the reference samples and the 
rinsing procedures, it is evident that rinsing or not 
rinsing had no effect on this panel preference irre- 
spective of the 2 types of reference used. 

Results cf the swallowing tests indicate that swal- 
lowing as compared to not swallowing clearly in- 
fluenced the preference findings of the panel for this 
product. Swallowing the tomato juice resulted in a 
true preference score, whereas not swallowing pro- 
duced an untrue preference score for samnles which 


TABLE 7 


Effect of quantity of sample consumed 
Mean scores of coded samples 


\ samples rest B samples 


alto R different from R 


3.09 
4.61 
4.25 


67 
were identical to the reference. Swallowing also 
enabled the tasters to discriminate between samples 
which were different. This suggests that in the 
absence of swallowing, preferences for samples which 
are different from the reference may also be untrue. 

Analyses of the quantity tests indicate clearly that 
the preference judgment. ef the panels was influenced 
by tne quantity of tomato juice consumed, whether 
or not the sample tasted was the same or different 
from the reference. The correctness of the judgments 
rendered by the panel for the samples which were 
different from the reference could not be ascertained 
in view of the lack of a known true value. But in the 
case of the samples which were the same as reference, 
it is Seen that only the largest amount consumed—1.5 
ounces by each taster—produced a true panel prefer- 
ence result. This would suggest that in the conduct 
of such tests care should be taken to see that tasters 
consume an adequate quantity of sample. 
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It is concluded that, with respect to the preference 
for tomato juice by these college student panels, (1) 
rinsing the mouth with tap water between tastes has 
no effect on the preference expressed by the flavor 
panel; (2) swallowing the product produces more 
accurate preference results than not swallowing it; 
(3) flavor panel preference is altered by the quantity 
of sample consumed by the taster. A larger quantity 
consumed apparently produces truer results than a 
smaller quantity consumed. 
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The Kinetics of Bacterial 
Inactivation by Heat** 


Manuscripi received June 20, 1957) 


I; HAS BEEN NOTED for many 
years that bacteria exhibit a logarithmic survival 
curve when exposed to heat (Figure 1). There has 
been considerable conjecture about the reason for the 
shape of the survival curve. The theory for the 
survival curve is important in determining the theo- 
retical soundness of thermal process evaluation con- 
cepts (1). 

Distribution of resistance theory. One explanation 
is that there exists in any bacterial population a 
distribution of individual physical resistanees to heat 
among the bacterial population. Assume the resis- 
tance to thermal destruction can be measured by the 
amount of time a bacterial cell can withstand exposure 
to a given temperature. Then the distribution of 
resistance in a bacterial population must be repre- 
"Based on a paper presented before a graduate seminar 
held in February 1956, Department of Food Technology, Massa 
chusetts Institute of Technology, Cambridge. 
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sented by a skew-shaped curve in order for the 
survival curve to be logarithmic as-in Figure 1. 

The distribution curve represented by Figure 2 
may be formed from the survival curve data in Fig- 
ure 1. The time of survival is considered a measure 
of the resistance to thermal destruction. In deter- 
mining the distribution curve a resistance interval 
of At = 0.5 min. was selected (Table 1 and Figure 2). 

The skew distribution curve represented by Figure 
2 is not considered likely to oceur in biological sys- 
tems according to Ball (1). Rather, a symmetrical, 
natural distribution curve is usually associated with 
biological systems. Thus it appears unlikely that the 
logarithmie survival curve can be due to a skew 
distribution of resistance among the bacterial popu- 
lation. 

The mutual effect theory. An alternative explana- 
tion for the logarithmic survival curve suggests that 
the greater resistance of spores in higher concentra- 
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THE KINETICS OF BACTERIAL 


LOG % OF MICROORGANISMS SURVIVING 


TIME [min.) 
Figure 1. Survival of microorganisms as a function of time 
at constant temperature. 


tion is due to a mutually protective effect among 
spores when they are in close proximity (1). 

The kinetic effect theory. It has long been experi- 
enced that any chemical reaction at a given tempera- 
ture requires a finite time to proceed, even though 
each individual molecule reacting is believed to be 
exactly the same. This is explained by considering a 
distribution of energy among the reacting molecules 
at a given temperature. The temperature merely 
measures the median energy level of the molecules 
present. It is also considered that in order for a 
molecule to react it must possess a certain minimum 
amount of energy known as the energy of activation 
(4). 


TABLE 1 


Percentage of microorganisms destroyed in a time interval of 
0.5 minutes according to the survival curve in Figure 1 


% of microorg. 
having resistance 


\t 5 min | 
of t(min.) 


t(min.) destroyed 


| 


& & 


INACTIVATION BY HEA 


The analogy with bacterial inactivation. In order 
to draw the analogy with the thermal inactivation of 
bacteria consider the bacteria cell composed of a 
number of sensitive volumes surrounded by a num- 
ber of water molecules, N, (see Figure 3). All this 


is enclosed within a cell wall. When the water mole- 


% MICROORGANISMS 


6 


RE TANCE TO HEAT (min) 


Figure 2. Distribution of resistance in microbial population. 


cule, in contact with a sensitive volume, is able to 
impart sufficient energy to the sensitive volume it is 
thought to cause inactivation of the cell. 

At any given temperature there will be a certain 
distribution of energy among the water molecules 
surrounding the sensitive volume. At any time, only 
a fraction of the water molecules surrounding the 
sensitive volume will possess the necessary energy to 
cause inactivation 


——Woter Molecule 


Figure 3. Hypothetical location of sensitive volumes in 
bacterial spore. 


Thus, even though all cells were identical chemi- 
cally and physically, they would not all be expected 
to be inactivated at the same time, due to the distri- 
bution of energy among the molecules in the cell. 
The coneept of considering energy and temperature 
on a molecular level with respect to the inactivation 
of bacteria has also been recognized by Ball and 
Olson (2). 

Determination of number of water molecules pos- 
sessing inactivation energy. Assume the energy for 
inactivation which must be imparted to a sensitive 
volume in a cell is E, B.t.u. It is possible to calculate, 
using the Maxwell distribution equation, the fraction 
of water molecules surrounding sensitive volumes in 
the population which will possess more than E, B.t.u. 
and thus be capable of causing inactivation. 
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Maxwell distribution equation is represented 


1/2 
_ 2 e-Es/RT (1) 
Vr RT 


(See Figure 4) 


where, 


as. = fraction of water molecules, surrounding 
a ; total sensitive areas in population, possess- 


ea ing more than E, B.t.u. 


= constant = 2 Btu 
eel] — ° R 


T = absolute temperature (° R) 
E, = energy of activation, (B.t.u./cell) 


2 E, \' 
The expression ——({ —*— is nearly equal one 
\ 7 


as compared to e®®* (4). Thus, equation (1) may 
be approximated by 


Ne 
= Ea/RT (2) 


The fraction of water molecules capable of causing 


inactivation at any time is—*. Therefore, the total 

number of water molecules capable of inactivating 
N. 

a sensitive area at any time must be a { -—— } (N) or 


N 
(e-Pe/RT) (N), 


Number of bacterial cells capable of being inacti- 
vated at any time. Assume that there are ‘‘b’’ water 
molecules per cell surrounding sensitive volumes. 
Assume also that the inactivation of only one sensi- 
tive volume in a cell is required for the inactivation 

of the cell. Then, (« must be the number 


b/ 


of cells which will be inactivated at any time. If 


N 

- =n, then d(n) will be the change in the number 
) 

of bacteria at any time, and therefore 


d(n) = eF«/RT (n) (3) 


N (NO. OF WATER MOLECULES) 
ma 


mean 


ENERGY 
Figure 4. Distribution of energy among molecules. 
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The frequency of energy transfer. The frequeney 
with which the molecules exchange energy with the 
sensitive volumes may be designated by the frequency 


factor, s( J ). The transfer of energy may be con 
min. 

sidered to occur through the collision of a vibrating 

water molecule with a sensitive volume. 

The frequency factor S may also be thought of as 
the frequency with which the energy distribution 
shifts among the water molecules and hence among 
the cells. 

Since e*/ET(n) is the change at any time, 
Se FBT (n) will be the change with respect to time 

The differential equation for rate of survival. The 
change in the number of bacteria with respect to time 
is —dn/dt. The negative sign is used to denote that 
change is associated with a decrease in number of 
bacteria. The rate of change is therefore 

—dn/dt = S e*®/8T(n) = 
(number of microorganisms ) t 
min. 

The logarithmic survival curve. The equation 
representing the number of survivors with respect to 
time is found by integrating equation (4), and 


n 
In — = —§ ) 
No 
or 
2.303 log — = — Se Fs t 6 
ny = initial number of bacteria 
n = number of bacteria at time t, and 
letting 


S e-Es/RT 1 
equation (7) becomes 


=-—t (8) 


D = the time for the logarithmic survival curve to 
pass through one log eyele. 

Equation (8) is identical with the equation used to 
describe the logarithmie survival curve encountered 
in practice. 

It is possible, using a kinetic approach, to derive 
the equation describing the logarithmic survival 
eurve, and therefore it may be that the logarithmic 
survival curve is due to the kinetics of inactivation 

Calculations and characteristics of inactivation 
energy E,. The energy of inactivation may be deter 
Vs. 

D T 
where T is the absolute temperature. The slope of 


mined experimentally by plotting log 


“ (Figure 5). In Table 4, E, 
2.3R 

is tabulated for various temperature ranges and 

mediums for Clostridium sporogenes P.A. 3679 and 

‘lostridium botulinum. The data used to determine 

E, is found in Tables 2 and 3, which were taken from 

the literature (5). 


the resulting line is 
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THE KINETICS OF BACTERIAL INACTIVATION BY HEA‘ 


TABLE 2* 


Calculated time for 90°, destruction P. A. 3679 spores suspended in various media and subjected to the indicated temperatures 


Average 


Temp } Whole 


Straine 
ureed pained 
squess corn 


12.6 


rom Food Technol... 4 


ILLUSTRATIVE EXAMPLE 


From the data in Table 2 determine the energy of 


inactivation P.A. 3679 in pea puree. 


Solution 

Degrees Fahrenheit may be converted to the abso- 
lute scale or degrees Rankine by adding 460 to de 
grees Fahrenheit. Thus, 
1 2.3 
R D 
220 680 00147 5.6 3.5 x10- 
230 690 00145 1.23 x 10°! 
240) 700 00143 4.42x 10°! 


250 710 00141 1.52 
260 720 00139 6.61 


Plotting log 2.3/D vs. 1/°R, the slope of the re- 
—E 
2 3R 


, Figure 5. 


sulting line is, = —12,620, and E, = 58,250 


B.t.u. 
cell 

From Table 4, it appears that E, does not vary in 
any consistent manner with temperature. It does 
appear to vary slightly with medium. The energy 
of activation for chemical reactions is known to be 
affected by pH (3). It may be for this reason that the 
medium affects E,. 

The biggest change in E, occurs between different 
species of bacteria. For Cl. botulinum E, average 
>.t.u. 


varies from 68,500 
cell 


B.t.u. 
— 64,500 - — and for 


P.A. 3679, E average varies from 58,2 
55,500 -———— (see Table 5). The differences in E, for 


TABLE 3* 


Calculated time for 90% destruction to Cl. botulinum spores 
suspended in four different media and subjected to 
the indicated temperatures 


Average D values for Cl. botulinum 
spores in following products 


M/15 
neutral 
phosphate 


Strained 
squash 


Distilled 


water 


6.92 10.0 5.49 
1.79 2.01 1.01 
0.393 0,226 
0.060 0.1338 0.051 


0.0178 32 O.0151 


Reprinted from Food Technol., 4, 324 


D values for P.A 679 


Presteril. Unsteril, 
evap 20% 
milk cream 


different species of microorganisms might be due to 
pH differences in the cell contents. 

Ca'culation and character of the frequency factor, 
S. After determining E, it is possible to calculate the 
Frequency Factor, S, from equation (7). In Table 4, 
values of S are tabulated for various temperatures 
and media. 

It is noted that S varies with temperature, and to 
some extent with media. The value of S may vary 
1000 fold between different species. 

Change in rate of inactivation with temperature. 
The increase in rate of inactivation with respect to 
temperature is due to two factors: a.) the increase in 
the number of water molecules having an energy of 
E, surrounding sensitive volumes; and b.) an in- 
crease in the number of collisions per minute of water 


TABLE 4 


Energy of inactivation at various temperature ranges 
in various media 


Distilled 
water 


Medium 


Tem] 
range 


65,500 


TABLE 5 
Average energy of inactivation for P.A. 3679 and 
Cl. botulinum various media 


White Distilled 


sauce water 


Medium 


Microorganism 


P. A. 3679 


Cl. botulinum 


7 
. > spores in following products 
Uneooked Cooked Unsteril 
pork nork milk 
i 75.6 73.4 19.7 58.6 6.9 
) 18.8 10.0 16.7 15.6 17.7 10.2 7 14.0 18 \ 
; 5.21 4.27 4.64 i 1.58 4.01 
1.52 ORS 1.18 130 1.21 1.29 1.42 
$47 0,222 294 319 9 198 457 0.400 O.5R4 
170 0.0860 0.0645 0.0716 0924 71 0496 
Reprinted { 324 (1950 
e 
a 
| ‘Ser 
ng 
peas squash 
Microorganism B.t.u range B.t.u range (B.t.u./ 
a8 22 54 22 56,500 220 
P.A 679 2 230 230 i. 
98,25 2¢ 260 58,500 260 
27 270 270 te 
Cl. botulinun 7 22 58.4 220 73.500 220 i ae 
é 230 230 
65.96 , 5,8 23 65 23 
2 2 2 ee 
68,8 24 24 64,606 240 
or or 
25 251 250 
64,401 250 52,800 251 58.700 250 
260 266 260 
68,50 64,500 — 
reer tres ac On ea 
| peas | — Pu i — fresh 
22 2 a, 
230 1.98 ] Ea Ea 
2 4/ 0.435 B.t.u B.t.u B.t.u B.t.n./ (B.t.u 
0 cell) cell) cell) cell) cell 
55.000 5.000 57.250 
(1950). 64 65,500 
| 


eatin 


_ 


\ 
3 \ 
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10 \ 
| 
ors 145 
x 10%) 


2. 
Figure 5. Plot of log = vs. reciprocal of absolute tempera- 


ture for calculating energy of inactivation. 


molecules with sensitive velumes within the bacterial 
cell. 

Consider the increase in the inactivation rate of 
P.A. 3679 in pea puree at 270° F. as compared to 
220 F. [ 58,250 | 

2( 220+ 460) ) n 


andl | 58,250 
(e 


( dn 400i) n 
Atazo / 


from Table 6 
= —— = 60 = ratio of no. of collisions 
per min. 


58,250 
tel 2(270+460) | ) (Neg)ovo — 107% 


(e 2 0+ 460) ) 

1.42  10' = ratio of activated molecules 
Thus 


(dn/dtz70) 
(dn/dtovx» 

At 270° F., if n were 10° P.A. 3679 spores, the rate 

of inactivation at that time would be 
(dn/dtow) = 6 X x 4.46 X 10°18 x 10° = 
26.8 * 10° organisms/min. 

If n, were 10° P_A. 3679 spores, after 10 minutes at 
270° F. the number surviving, n, would be, according 
to equation (6), 

2.3 log = —6 X 10"8 x 4.46 X x 10 
n = 3.15 mieroorganism surviving 


= 60 X 14.2 = 850 
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TABLE 6 
Comparison of frequency factor S at various temperatures 
Medi Pureed | Strained Distilled 
peas squash water 
Mic Temp. Ss Temp. Temp. 
(1/min.) (°F.) (1/min.) (°F.) (1/min.) (° F.) 
1x10"? 220 2.4x10% 220 | 1.25x10%7 220 
P. A. 3679 4.45x10" 240 | 1.57x10!7 240 5x10%7 240 
2x10 260 4x10" 260 4x10'% 260 
6.0x10% 270 8x10? 270 5x10" 270 
220 2x10" 220 3.16x10” 
CL. be! ulinum ix102" 240 8x10" 240 1.88x102 
1.8x10" 250 2.0x107" 250 4x10" 250 
4x10% 260 | 4x10" 260 | 1.26x!9% 260 


A avuber of microorganism less than one may be 
interpry:.cd in terms of most probable number sur- 
viving. This concept has been employed by Stumbo 
and Ball. 

Thus, after 10 minutes at 270° F., there is approxi- 
mately one chance out of 10''? chances that a micro- 
organism in the population under consideration 
would survive. This may also be interpreted as the 
probability that the sensitive volume in a bacterial 
cell will escape a fatal collision with a surrounding 
molecule in this period of time. 

This interpretation has importance in the con- 
sideration of partial ‘‘sterility’’ concepts in thermal 
process evaluation methods. 


SUMMARY 


It is possible, using a kinetic approach, to derive 
the equation describing the logarithmic survival 
curve. Therefore, it may be that the logarithmic sur- 
vival curve is due to the kinetics of inactivation. 

The inactivation energy E, varies with different 
species of bacteria but is essentially constant with 
temperature. The pH of the medium may affect the 
inactivation energy and in this way change the rate 
of inactivation. The pH is known to affect the inacti- 
vation energy of chemical reactions. 

The Frequency Factor S varies with temperature 
and slightly with medium. It changes greatly be- 
tween different species. 

The increase in inactivation rate with increase in 
temperature is due to the inerease in the number of 
collisious per unit time between surrounding water 
molecules and sensitive volumes as well as to the in- 
crease in numbers of water molecules possessing the 
energy of inactivation. 
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2-Thiobarbituric Acid Method for the Measurement of 


Rancidity in Fishery Products 


ll. The Quantitative Determination of Malonaldehyde: 


4 


Manusc received August 9, 1957 


Tue RED COMPOUND formed by the 
reaction of 2-thiobarbituric acid with oxidized lipids 
has been demonstrated to be a measure of the extent 
of oxidative raneidity in fatty foods. Kohn and 
Liversedge (7) reported that a red color resulted when 
tissue was incubated aerobically with 2-thiobarbituric 
acid (TBA). Bernheim, Bernheim, and Wilbur (1) 
postulated that the color described by Kohn and 
Liversedge was due to a three carbon compound con 
taining an aldehyde or ketone group derived from the 
oxidation of fatty acids. They reported the same spee- 
tral characteristics for the red color. Patton and 
Kurtz (11) subjected a number of compounds to the 
TBA test. They concluded that malonaldehyde was 
the compound responsible for the red color maximum 
at 532 mp and that this compound was present in 
oxidized milk fat. In 1951, Patton, Keeney, and 
Kurtz (1U) presented additional evidence that the 
carbonyl compound active in the TBA test and 
present in rancid milk fat was malonaldehyde. Jen- 
nings, Dunkley, and Reiber (5) investigated the na- 
ture of the red pigment formed by the reaction of 
TBA with oxidized milk fat, malonaldehyde, and 2 
sulfanilamidopyrimidine and found they all ex 
hibited the same spectral characteristics in the visual 
range. 

There have appeared in the literature a number of 
empirical procedures using the TBA reaction as a 
measure of oxidative rancidity in a wide variety of 
food materials; dairy products (2, 10, 11, 13); pork 
(14); bakery products (3); and oysters (12). Yu and 
Sinnhuber (16) presented a TBA method for the 
measurement of rancidity in fishery products. This 
method was performed on the intact sample without 
fat extraction and the results were expressed in 
terms of E}%, at 535 mp. Since that time a sample of 
1,1,3,3-tetraethoxypropane (TEP) has become avail- 
able. This compound when subjected to the TBA pro 
cedure described by Yu and Sinnhuber (16) hy 
drolyzes to yield malonaldehyde which reacts with 
TBA to give the typical red color. 

The procedure presented in this report employs 


“Approved for publication as Technical Paper No. 1061 by 
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TEP as a standard for the TBA determination of 
malonaldehyde. Acid hydrolysis of TEP yields 
malonaldehyde which reacts quantitatively with TBA 
and affords a procedure for the determination of this 
carbonyl compound. By this method the malonalde- 
hyde content of fishery products may be quantita- 
tively measured and the degree of oxidative randicity 
expressed in milligrams of malonaldehyde per 1000 g. 
of sample 


EXPERIMENTAL 

Reagents. 1,1,3,3-Tetraethoxypropane. Prepare solutions in 
40°, ethanol in concentrations from 0.0CG02 to 0.001 moles. 

The remainder of the reagents is the same as previously 
deseribed by Yu and Sinnhubs ¢ 

Apparatus. The s ‘ s previous deseribed (16). 

Procedure. The identical procedure was followed as de 
scribed (16) except that 0.6 N hydrochloric acid was used in 
place of the pyridine hydrochloride and trichloroacetic acid. 
After 30 minutes under a reflux condenser, 75 ml. of 0.6 N 
hydrochlorie acid was added through the top of the condenser 
ind the procedure was the sam: 4 reagent blank was found 
to be constant and gave a value in the results reported of 0.003 
absorbanee units. 

The same procedure as previously deseribed (16) was fol 
lowed for all fishery materi: 


PROCEDURE NOTES AND RESULTS 


Spectral analysis, Figure 1 shows the absorption 
spectra obtained with the hydrolysis product of TEP 
and TBA. The spectra for a sample of oxidized rock- 


300 440 48 520 560 600 
WAVE LENGTH 

Figure 1. The absorption spectra of the colors produced 
with TBA and the hydrolysis product of tetraethoxypropane 


(malonaldehyde) (0), and oxidized rockfish meal (x). 
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fish meal (Nebastodes sp.) are also plotted for com- 
parative purposes. Both materials show an absorption 
maximum at 535 mp. 

According to the results obtained TEP hydrolyzes 
easily under the acid conditions described to yield 
malonaldehyde which reacts with TBA to produce the 
typical red color. The intensity of the red color is 
dependent on the concentration of TEP. Figure 2 
shows the effect on concentration of TEP, hydrolysis 
product, and the intensity of the resultant color. A 
quantitative relationship is obtained. The maximum 
sensitivity claimed for this determination is 2 x 10° 
moles in 100 ml., which gives an absorbance of about 
0.083. Using the Beckman spectrophotometer, dupli- 
cate blanks were reproducible to about 0.003. ab- 
sorbance units, 


| 


140} 
120) 
| 


100} 
0.80} 
060} 
y 
> 20> J 
MOLAR CONCENTRAT! TEP (207) 


Figure 2. Relationship of absorbance of the hydrolysis 
product of TEP (malonaldehyde) with TBA vs. concentration 
of TEP. 


The molar extinction coefficient at 535 mp for the 
red, TBA reaction product derived from TEP was 
1.56 x 10° at a pH of 0.9. The concentration of malon- 
aldehyde can then be calculated from the spectro- 
photometric data. We propose the use of the term 
“TBA number’ as the milligrams of malonaldehyde 
per 1000 grams of sample. The TBA number may be 
obtained by multiplying the E{%, at 535 mp by a con- 
stant. The value of the constant derived from the 
curve and data presented in this report is 46. A sam- 
ple of 1,1,3,3-tetramethoxypropane and another sam- 
ple of TEP from a different source gave the same 
molar extinetion coefficients as reported for the 
tetraethoxy compound used as a standard. 

The results previously presented by Yu and Sinn- 
huber (76) may then be expressed in milligrams of 
malonaldehyde per 1000 g. of sample, TBA number. 
It is of interest that in this report canned and frozen 
fish of good quality gave caleulated TBA numbers 
(milligrams of malonaldehyde per 1000 g. of sample) 
of less than 3; products of poorer quality gave TBA 
numbers from 4 to 27. A fish meal sample, freshly pre- 
pared, gave a TBA number of 21, and badly oxidized 
samples approximately 300. Values for fish oils 
ranged from 14 in fresh salmon oil to 300 in a badly 
oxidized sample. 
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Reaction time. A study of the reaction time and 
color density was made. In the previous paper (16), 
it was reported that 40 minutes in a boiling water bath 
was required for fish materials. It was found that the 
TEP hydrolysis product reacted with the TBA more 
readily and a maximum was reached in about 20 
minutes. The optical density results obtained were 
as follows: 15 min. 0.386; 20 min. 0.454; 30 min. 
0.450; 40 min. 0.458. 

Recovery values. Toial recovery experiments were 
made using a known quantity of TEP added to vari- 
ous fishery products. The amount of TEP added was 
equivalent to an optical density of 0.480. The results 
are shown in Table 1. 


TABLE 1 
Total recovery of malonaldehyde 
i | ‘j Total 
Sample density Optical density recove. y 
Tuna, frozen 2.87 3.31 98.6 
T. germo 
Rockfish, frozen O.315 0.745 95.8 
Sebastodes, sp. 
Dover sole, frozen 0.030 0.483 94.7 
M. pacificus 
Rockfish meal 0.414 } O.851 95.2 
NSebastodes sp. 0.374 0.796 93.2 
Herring meal 0,458 0.870 
C. pallasii 
Salmon oil 0.404 0.841 95.2 
Onchorhynchus sp. 
Corn oil 0.013 0.482 97.8 


Storage, antioxidants and TBA number of frozen 
tuna scrap. Scrap fish and fish offal are used for fish 
hatchery food and constitute a large portion of the 
diet of fur bearing animals, mink and fox. Oxidative 
rancidity oceurs in prolonged freezer storage of these 
fishery materials. The feeding of these rancid fats 
has resulted in the condition described as ** yellow 
fat’’ disease in mink (8) and swine (4). A similar 
condition has been observed by the authors in young 
chinook and silver salmon fed diets containing high 
levels of rancid fats. Japanese workers have reported 
on the toxicity of autoxidized fish oils (9) and oxidized 
unsaturated fatty acids (6) in experiments with rats. 

Large quantities of tuna scrap are available from 
the tuna canning operations. This frozen by-product 
has been tested in mink rations, but the rapid autoxi- 
dation that takes place has discouraged the use of this 
material. The oxidative rancidity that oecurs and the 
effect of 2 antioxidants are shown in Figure 3. Tuna 
serap (7. germo) was ground in a food grinder, one 
portion, A, was held as the unheated control. The 
remainder was heated for 30 minutes at 121° ©. in an 
autoclave. 

The processed tuna serap was then divided into 
3 lots; B was kept as the processed control; © 
received 0.05% N, N’-diphenyl-p-phenylenediamine 
(DPPD); D was treated with 0.05% Tenox IV. All 
samples were stored in tightly sealed glass jars at 
—12° F. for subsequent TBA determinations. DPPD, 


’Tenox IV is a product of Eastman Chemical Products, Ine., 
and is composed of 206% butylated hydroxyanisole, 200 buty 
lated hydroxytoluene, 60% vegetable oil. 
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TBA METHOD FOR RANCIDITY 
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Figure 3. The relation of storage and treatment of frozen 
tuna scrap to TBA number 
A. Unheated control 
B. Heated control 
C. Heated, 0.05 per cent DPPD 
D. Heated, 0.05 per cent Tenox IV 


although not now permitted for use in food or animal 
feed, is included for comparative purposes. Heating 
the fish eaused a rapid drop in the TBA number; 
whether this is a polymerization reaction or a reaction 
between malonaldehyde and some portion of the fat 
or protein has not been ascertained. Apparently, it is 
not due to volatilization because sealed containers of 
rancid materials give similar results. A lowering of 
the peroxide value is a common observation in heat- 
treated rancid products. Sample A had developed a 
strong rancid odor in 1 month of storage. Sample B, 
which had been heat processed, became more rancid 
somewhat slower anda had developed a strong odor in 
approximately 100 days. Both samples A and B 
were definitely extremely rancid at the end of the 
experiment. Samples C and D showed little change 
in odor or TBA number during the course of the 
experiment. 


SUMMARY 


Oxidative rancidity in fat-containing foods leads 
to the formation of malonaldehyde or derivatives of 
this compound. The red reaction product formed by 
the reaction of malonaldehyde and 2-thiobarbituric 
acid (TBA) is an effective means of measuring the 
extent of autoxidation. The TBA proeedures pre- 
viously deseribed, although useful in studying the 
development of oxidative rancidity, are of empirical 
design. A quantitative, 2-thiobarbiturie acid pro 
cedure for measurement of malonaldehyde, using the 
stable compound TEP as a standard, is proposed. 
Acid hydrolysis of TEP yields malonaldehyde which 
reacts with 2-thiobarbiturie acid, under the conditions 
deseribed, to afford a quantitative method for the de- 
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termination of malonaldehyde. The term, TBA num- 
ber or milligrams of malonaldehyde per 1000 grams 
of material, is suggested. The reaction time, total 
recovery, and spectral characteristics of this reaction 
compound are presented. The method is sensitive to 
10°* moles of malonaldehyde in 100 ml. of solution. 

The autoxidation that occurs in frozen tuna scrap 
and the effect of the antioxidants, DPPD and Tenox 
IV in preventing oxidative rancidity was followed 
with this procedure. 

The present paper, although presenting a quantita- 
tive method for malonaldehyde, does not definitely 
establish that free malonaldehyde exists in rancid 
The mechanism of the development of 
malonaldehyde and the role of this compound in fat 


fish products 


oxidation awaits positive identification and isolation 
of this material from oxidized fat. Research on the 
isolation of this material and characterization of the 
TBA-malonaldehyde pigment is in preparation. 
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EE EFFORT is given in 
the conduct of many laboratory tiavor tests to the 
elimination of biasing in“uences from suggestion or 
past experience. This is done through careful coding 
systems, color-equalizing lighting, isolation of tasters 
from each other and from food preparation areas, the 
restriction of conversation and discussion, and by 
other means. Uncontrollable influences may include 
such factors as the knowledge or experienee which 
a taster brings with him to the tasting situation. 

Psychological aspects of flavor inelude attitudes, 
experience, Memory, expectations, suggestions, moti- 
vations, or other factors of learned behavior. Joseph- 
son (4) maintains that ‘‘the average human being is 
equipped with an extremely sensitive taste mecha- 
nism, with which to evaluate flavor, as well as a taste 
memory to which he can refer in establishing his 
acceptance of a food.’’ Crocker, Sjéstrém and Tall- 
man (1) consider that a taster’s knowledge, or guess, 
as to the source or maker of a product may cause 
assumptions to be made concerning flavor and quality 
which will influence his opinion. The setting, the 
questions, the personality and attitude of the investi- 
gator may, as they see it, all reeall past experiences 
and influence the consumer’s interpretation of his 
immediate flavor experience. Harper (3) suggests 
that flavor judgments are likely to be ‘‘easier and 
more correct if the person making them knows the 
general type of variation which he is about to meet.’’ 

Foster, Pratt and Schwartz (2), in ascertaining the 
effect of voiced responses of taste panel members on 
other panel members, observed that the responses of 
members of a round-table group can be influenced by 
he voiced report of the first observer. This biasing 
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influence was not apparent with every product tested, 
but it was shown that qualitative flavor differences 
and preferences can be created where none exist, that 
is, in samples which are identical. Round-table test- 
ing methods may result, they state, in data of only 
preearious reliability, because of the potential influ- 
ence of the voiced judgment of a single member on the 
entire group. They concede, however, that a round- 
table environment may most closely approach the 
home consumer situation. 

Flavor preference testing presents always the dan- 
ger that the preference findings have been influenced 
by knowledge or suggestion which have crept into the 
testing situation. To prevent the possibility of such 
bias is a frequent concern of the flavor test operator. 
Understanding the influence of specific information 
should promote confidence in the conduct of flavor 
testing procedures. 

This work was initiated to ascertain, in the case of 
one product, in what way specific information 
possessed by the tasters concerning the product might 
alter the results obtained by the flavor preference 
panel. 


EXPERIMENTAL PROCEDURE 


Seven separate flavor tests were conducted using 3 different 
panels of men and women college students. The tasters on the 
panels were not screened or pre-selected and participated 
solely on the basis of their interest in responding to an open 
eall for tasters. They were paid a small amount for their time. 
Each test of the series consisted of serving simultaneously on 
a tray to each taster 3 portions of identical commercially 
packed tomato juice, accompanied by specific printed informa 
tion. The juice was served in small paper cups, identified by 
appropriate codes. One of the 3 samples was identified as 
reference by R, marked on the cup. The other 2 samples were 
identified by four-digit numbers, obtained from a random 
number table. Two ounces of tomato juice were contained in 
the reference cup, whereas the coded cups each contained 144 
ounces of juice. 

Tasters were seated in individual tasting booths lighted 
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INFORMATIONAL BIAS IN 


uniformly with white incandescent light and equipped with 
individual porcelain sinks, hot and cold water supply, pencils, 
and service counter. Paper rinsing cups were provided, to be 
used at the tasters’ own discretion. 

Two printed reference-type ballots were given each taster 
with each tray of samples. One of the ballots was specifiealls 
identified by number with one of the coded cups on the tray; 
the other ballot was identified with the other coded eup 
These ballots gave uniform instruetions concerning the pro 
cedure of tasting and the use of scoring columns, Figure 1, 


EFFECT OF INFORMATION 
Flavor Test Ballot 


Date Product: Neme: 


INSTRUCTIONS 

The cup labeled ‘’R’’ contains a reference sample 

Compare the flavor of sample directly 

with the flavor of the reference sample 

(a) Taste the reference and the sample as many times 
as necessary 

(b) Check the space on this ballot which indicates 
your judgment concerning this sample 


Much better flavor than reference 
Moderately better flavor Specific Infor- 
mational state- 
ment is written 
here concerning 
sample numbered 
above) 


Slightly better flavor 

Neither better nor poorer flavor 
Slightly poorer flavor 
Moderately poorer flavor 


Much poorer flavor than reference 
Comments 


When finished, please open sliding door, push cups through 
Place ballot in ballot box. Thank you 


BE SURE YOUR NAME IS WRITTEN ON THIS BALLOT 


Figure 1. Flavor test ballot and instructions for use. 


but each contained in addition, in a prominent position ad 
jacent to the scoring column, a specific statement of informa 
tion related to the cup with which it was identified. The order 
in which the 2 ballots wer presented to each taster was ran 
domized. 

Statements for each pai. of coded samples presented on a 
single tray were contrasting in nature. It was intended that 
they provide the taster with differing information about som, 
aspect of raw product quality or processing treatment in con 
nection with the two coded, identical samples being flavor 
tested at one time. The statements used are given in Figure 2. 
The first 3 tests were conducted at a single sitting with a panel 
of 132 eollege students. Tests 4 and 5 were conducted at a 
single sitting with a panel of 49 college students. Tests 6 
and 7 were conducted at a single sitting with a taste panel of 
39 college students. The order in which the test trays, con 
taining samples and paired ballots, were presented in each 
instance was randomized from taster to taster. No informa 
tion was given to the tasters pertaining to the nature of the 
tests other than appeared on the printed ballots. No verbal 
instructions were delivered by the serving attendants. In all 
eases the paired juice samples were identical juice. The in 
formationa] statements were fictitious, although this was not 
known to the tasters. 


ANALYSES AND RESULTS 


Judgments obtained from the tasters were trans 
posed to numerical scores on a 7-point seale in which 
4 represented ‘‘neither better nor poorer flavor’’ in 
the center of the seale. ‘‘ Better flavor’’ ascended and 


FLAVOR PREFERENCE TESTING 


Test 1: 
(a) Juice prepared from CAREFULLY SELECTED, SUN- 
RIPENED, FANCY GRADE tomatoes. 
b) Juice prepared from UNSORTED, RAIN-DAMAGED, 
SUBSTANDARD tomatoes 


CHEMICALLY TREATED tomato juice 
Juice which has NOT BEEN TREATED with chemicals. 


Test 2: 
(c 

Test 3: 
(a) Juice which HAS BEEN EXPOSED TO RAYS for the 

purpose of sterilization 

Juice which has NOT BEEN EXPOSED TO RAYS for 


sterilization 


Juice which has had MONOSODIUM GLUTAMATE 
added to it 

Juice which has not had Monosodium Glutamate added 
to it 


Juice which has had SALT added to it 
Juice which has not had Salt added to it 


Juice which has had SUGAR added to it. 
Juice which has not had Sugar added to it 


Juice which has had LEMON JUICE added to it 
(b) Juice which has not had Lemon Juice added te it. 


Figure 2. Contrasting statements of information presented 
to tasters in flavor preference tests of commercially packed 
tomato juice. 


‘‘poorer flavor’’ descended on the seale. Scores ob- 
tained for the coded ideiutical samples were then 
tabulated and analyzed for each test by analysis cf 
variance. 

A summary of the findings of the analyses of vari- 
ance for the 7 tests is given in Table 1. Under the 
conditions of these tests, it is expected that the true 
seores for the coded samples in each case would not 
significantly differ from 4. The mean scores obtained, 


TABLE 1 


Effect of information on flavor panel preference 


for individual tests 


F value 


niormation 


ormation 
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TABLE 2 


Effect of information on flavor panel preference 


Mean scores of duplicates to the reference 


Type of information Mean score Number of 


tasters 
High quality raw product , 4.37 132 
Low quality raw product. ‘71 132 
Chemical treatment 132 
No chemical treatment. 4.02 132 
Exposed to rays... 4.16 49 
Not exposed to rays 3.90 19 
MSG added............. 4.27 49 
MSG not added 4.14 49 
Salt added............. 4.69 39 
Salt not added... 3.71** 39 
Sugar added............... 4.41 39 
Sugar not added..... 
Lemon juice added..... ; 4.56 132 
Lemon juice not added ‘ an 3.82* 132 


*Significantly different at 5% 
**Significantly different at 1% 


Table 2, reveal that with respect to the produet 
tasted : 

(a) Information concerning high quality raw 
product clearly raised the panel preference, where- 
as information of low quality raw product lowered 
the panel preference. 

(b) Information with respect to treatment by un- 
specified chemicals, exposure to unspecified sterilizing 
rays, and addition of monosodium glutamate did not 
alter the panel findings. 

(¢) Information that salt was added raised the 
panel preference, whereas the statement that salt had 
not been added lowered the preference. 

(d) Information that sugar was addel raised the 
preference, and the statement that sugar had not 
been added k ered the preference. 

(e) Inform om that lemon juice was added 
raised the 1 ‘rence, whereas the statement that 
lemon juice ad not been added lowered the panel 
preference. 


Analyses indicate that the scores of individual 
tasters significantly differed with respect to the tests 
involving information of treatment by chemicals, 
exposure to rays, and quality of raw product, but 
that the individual tasters’ scores did not significantly 
differ in the tests involving information regarding 
the addition of lemon juice, sugar, salt, and mono- 
sodium glutamate. This would signify agreement 
among the tasters with respect to either the effect or 
the lack of effect of certain parts of the information ; 
namely, information on the addition of lemon juice, 
sugar, salt, and monosodium glutamate to the tomato 
juice. In the cases of information concerning chemi- 
cals, rays, and raw product quality, the possibility is 
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suggested that some of the tasters may have been 
influenced while others were not. Although there 
was lack of agreement in preference among some 
tasters in the case of the raw product quality informa- 
tion, the flavor panel preference result was neverthe- 
less clearly altered by this information. 


SUMMARY AND CONCLUSIONS 


Results of these flavor tests indicate that some 
types of information affect the panel preference 
for tomato juice while others do not. The prefer- 
ence result by the taste panel was altered by 
information concerning the quality of the raw 
product, the presence or absence of salt, of sugar, or 
of lemon juice in-the tomato juice. It was unaffected 
by information concerning the presence of mono- 
sodium glutamate, treatment with unspecified chemi- 
cals, or treatment by rays. This could imply that only 
information which has meaning within the range of 
experience of the tasters may be expected to influ- 
ence the preference results. 

It might reasonably be considered that the college 
students composing these flavor panels had little or 
no experience with chemical treatments, monosodium 
glutamate, or sterilizing rays in food products, and 
thus these statements had little or no meaning to 
them, whereas the use of salt, sugar, or lemon juice in 
tomato juice or similar products is probably a rela- 
tively common experience to all. It is likely also that 
tomatoes as a raw product in varying degrees of per- 
fection or imperfection were well known to these 
tasters. 

These possibilities suggest the conclusion that if 
the information conveyed to tasters has meaning 
within terms of their experience, it may influence 
their preference, but if the information does not have 
meaning it may not affect the preference judgment. 
It leads to the consideration that tasters may taste 
what they expect to taste. It is clear from these flavor 
tests that information conveyed to, or possessed by, 
tasters has the potential of altering preference find- 
ings of the flavor panel. 
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A New Type of Bread 
Wheat-and-Rice Bread 


Manuscript received July 20, 1957 


Wauex THE WoRK, herein reported, 
was planned, the objective was to bring about a higher 
consumption of rice than of wheat in Venezuelan diet. 
Rice is a cereal that may be grown easily in Venezuela, 
whereas wheat may not. Further details on this aspect 
of the subject may be found in a previous study (11) 

The present study appreaches the problem from the 
standpoint of nutrition. Though a theoretical analysis 
of the amino-acids of the two components, wheat and 
rice (Table 1) 


rect answers to the following questions were needed : 


appeared nutritionally favorable, di- 


is it possible to make a wheat-and-rice bread whose 
protein value would be superior to that of the average 
wheat bread? In what proportion should the two 
kinds of flour be mixed? Will the wheat-and-rice 
bread have the same characteristics as the bread com- 
monly used with respect to its manufacture, appear- 
anee, taste and storage ability? Would the public be 
willing to accept wheat-and-rice bread if essential 
differences exist? Would the price of this new bread 
be higher, equal to, or less than that of wheat bread ? 

Those questions show clearly the scope of the prob- 
lem to be solved. References 4, 6,7, 9, 12, 13 formed 
the basis for providing the answers. The questions 
represent, of course, the criteria on which a sound 
evaluation could be made. 


PROCEDURES 


After several preliminary testing experiments had been tried, 
using different quantities of rice varying from 10%, 20% 

*The author wishes to thank the following persons: Dr. A. 
Castillo Plaza, chief of the Nutrition Department of the INN 
who advised and encouraged us; and Messrs. Fleischmann-Ling 
and Acufia, the former of the Pasteleria Vienesa, the latter of 
the Panaderia Ferrenquin, for their invaluable help in examin 
ing the samples. 

*Present address (temporary): Biochemistry Department, 
University of Wisconsin, Madison, Wisconsin. 


TABLE 1 


Amino-acids of rice, polished rice and wheat flour calculated 
on the basis of 16.0 g. of N 


Amino-acids 


Polished | Wheat flour 
rice (5) (1 


Arginine... 
Histidine 
Lysine 
Tyrosine 
Tryptophan 
Phenylalanine 
Cystine 


Methionine 
Threonine 
Serine. 
Leucine 
Iso-Leucine... 
Valine.... 


& fo 
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30%, 40%, up 50%, 30% was decided upon as the most 
convenient and usable While this proportion of 300 rice: 
70% wheat represents an outlet for rice production, and thus 
‘ontributes to the economic aspect, on the other hand a new 
brand of starch ha ilt with and a different technique 
of bread-maki 1a » devised. The suecess of the formula 
te be presented epends upon two fundamental 
changes, working simultaneously, namely; an increase in the 
quantity of yea used and an increase in the fermentation 
time, 
Details. 


experience, 


although based upon our own 
improved by modifieation, Undei 
our procedure wheat and lour are mixed in the proportion 
of 7:3. The quantit f yeast is increased by 259% over that 


of the bread commonly Venezuela. 


Formula: 
Mixed flour 1 kg. 
Water liter 
Ye ast 95 g. 
Salt 20 g. 
Fat 30 g. 


One may choose to add: a food, milk, raisins, prune 
juice, emulsifying substane gg ‘, or any ingredient that 
might contribute to the taste, aroma, texture or nutritional 
characteristics 

Preparation. The t nds of flour, wheat and rice, are 
first mixed, and tl va , Yeast, fat and salt are added. This 
mixture is left an hou the surrounding temperature 
(25° C.), after which the dough is worked up twice every 15 
minutes, “ase d ) ‘inally, baking is performed in 
varnished moulds at temperatu f 220° C. for 45 minutes. 

In our pre paration proc the so-ealled ‘* direet process" 
(straight dough process) is used. The indirect method (sponge 


and dough process) ean : This consists of ferment 
ing the dough with a 7 mm of the yeast for at least 4 hours. 
From this metuod one ething the bakers eall ‘‘ pie’’ 
Then the remaining fh I added, the dough is mixed once 
more and allowed to ind for two hours. Then one can pro 
ceed exactly as in the diree The advantage is that less 


yeast is used. The disadvantage is that more time is required. 


DISCUSSION 


Characteristics. This new kind of bread has many excellent 
characteristies and : dvantage s. For one thing, it corre sponds 
exactly with the requirements of the Pan American Law 
Project for Food (Dr. Carlos A. Grau, Director 
the Food and Drink regulations of Venezuela. It does not ¢o1 
tain more than 40% water and there is less than 3% ash. It is 


It also meets 


porous, has an agreeable aroma, has good baking performance, 
and is soft and elastie 

Wheat-and-rice bread cannot be distinguished from common 
bread by its taste. It keeps perfectly for 4 days, whereas wheat 
bread becomes completely hard after two days. Wheat-and 
rice bread is acceptable even after four days. 

Figure 1 shows the different structures of the two breads. 

“When making wheat bread, a single treatment—-the s« 
called ‘‘Fase de vo! would be more than enough to ol 
tain a good kind of bread. ‘‘ Fase de volteo’’ a baker’s tech 
nical term means that the dough is worked up homogeneously 


so as to become bali-shaped. 
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Figure 1. On the left 350 g. wheat bread, made up to be 
compared under the same conditions with wheat-and-rice bread 
on the right, weight 360 g. The porosity of the two kinds of 
bread can be observed. 


A thorough-going survey of the consumer response to this 
new bread, ineluding its reception by the different social 
groups, should be made, and it is recommended that the Na 
tional Institute for Nutrition (Venezuela) through the Depart- 
ment of Public Relations set up such a survey. Sound conelu 
sions could be established by subjeeting the results to statis- 
tieal treatment. 

Economic analysis. Al! Venezuelans, without distinction, 
consume riee grain as a food cereal. Wheat is principally used 
in the form of flour to make bread. As to the va'tue of 
Venezuelan production ef both cereals the difference is exor- 


mous, as Table 2 shows. 


TABLE 2 


Rice and wheat production (Venezuela) in 
tons from 1949 to 1955 


Products| 1948 149 1950 | 1951 1952 | 1953 1954 1955 
Unpeeled 

rice $1,650 (35,874 58.645) 10.000 49,336 57,931 60,000 
Whe 5.300 4.572 1.607] 4.190) 6.298 3,100 2.012 


Wheat. flour is imported, whether in the form of flour or in 
} orm of grain to be milled inte four. In 1955, Venezuela 


imported 178,582 tove of wheat flerr (2), at considerabie cost. 


Moreover, the hetter have been paid to Venezue! 


growers rather thas io those of foreign countries. 
As to th» price, wheat flour is bought wholesale at Bs. 


(Bolivar) 0.78 a kg. and rice in grairs at Bs. 1.05 a kg. (3). 


In 1955, wheat flour in the amount of 178,682 tons (4) 
was imported. Thirty per cent of this quantity would be 
53,604.6 tons. Thus, the sum of Bs. 41,811,588 goes abroad 
annually. 

It would be beyond the limits of this brief analysis and 
beyond the investigator’s prerogatives to dietate the rules to 
be followed te improve the situation. That, of course, is the 
business of economists. However, it may not be presumptuous 
te suggest that the Government might, by means of a regula 
tory statute, oblige bakeries to utilize a certain quantity of 
rice flour. The benefit that would accrue to the economy would 
appear to be a a very considerable one. 

Nutritional aspects. Since lysine, methionine, and threonine 
are limiting factors in wheat flour protein, and since rice flour 
is high in these amino acids, experiments have been made con 
cerning the value of the protein supply in wheat-and-rice bread, 
wheat bread, the components in the form of mixed flour, and 
the individual flours. Experiments were carried out with rats 
(Sprague Dawley *), 4 to 5 weeks old at the start of .ae experi 
ment and having a weight of 50-55 g. The rats were fed ad 
libitum on food and water. To each of the diets minerals and 
vitamins were added as described previously (7/0). The quan 
tity of food taken in was controlled and weighed individually 
Results are given in Table 3. 


SUMMARY 


A> eat-and-rice bread is offered as a substitute for 
cor .on wheat bread, without diminishing the organo- 

)tie qualities or the nutritional values expected in 
good wholesome bread. The figure of 30% rice flour 
replacing wheat flour is experimentally well founded, 
the consequence of agro-economical and nutrition 
considerations, 

The protein efficiency of the wheat-and-rice bread 
compared with wheat bread was increased by 9.1% 
and the growth of rats by 7.7%. Although wheat 
bread contains 12.73% proteins, whereas the wheat- 
and-rice bread contains only 11.78% protein, it ap- 
pears that the amino acid pattern of the latter 
accounts for the better efficiency. 

The new wheat-and-rice bread can be made in any 
bakery and only requires a quantity of 25% more 
yeast than is usual. Fermentation time is longer when 
applying the straight doveh method. The wheat-and- 
rice bread couid have a favorable influence on the 
Venezuslan economy, since rice is indigenously pro- 


dueed whereas wheat is not 


“These animais vere fed previously on a ration completely 
composed of conimereial food; this ration fulfille’ all the nor- 
mal sutrition needs, 


TABLE 3 
Protein values of wheat-and-rice bread and its components 


Number of 
animals Duration of Protein 


a : Gain of Total food 
— hi — weight Increase consumed consumed P. Increase 
females) 
gra me gra ma 
Rice flour..... 9.13 8 6 50.3 383.3 34.5 1.45 + 0.05 
Wheat flour. wees amelie 13.95 7 6 63.1 481.9 67.2 0.94 + 0.02 
Mixture of wheat and rice flour 7: 3........ a 75 x 6 72.0 483.1 56.8 1.27 + 0.038 
Wheat bread 12.75 8 6 7.5 839.4 43.2 O87 + 0.03 
Wheat-and-rice bread 11.78 14 6 40.4 7.7 362.5 42.9 0.95 + 0.02 91 


‘To caleulate the contents of N in proteins the following factors were used: 5.95 for rice flour and 5.7 for wheat flour and wheat bread (FAO 
Elementos nutritivos Productores de energfa en los alimentos y cdlculo de los valores energéticos en calorias. 1947, p&g. 8). The factor 5.78 used 
for wheat-and-rice bread is a modality that was introduced by us. 

Sde 


2 Protein efficiency or increase per gram of consumed protein; average error in measure according to the formula: \ ; 73 
n(n—1) 
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Tar HIGH VACUUM hastens the 
return of redness in fresh meat has been shown pre- 
viously... In additional work, an attempt was made 
to exclude air completely by flushing the air out of 
desiceators with carbon dioxide gas or with nitroger 


gas before evacuating. 


EXPERIMENTAL 


Ground fresh ham samples were prepared as usual and 
placed in 3 desiceators; 12 samples in each. The desieeator to 
be flushed with CO. was disconnected from the vacuum pump 
after drawing a vacuum of about 72 em. and connection was 
made to a CO, cylinder. The gas was let into the desiceator un 


‘A report of work conducted by contraet with the Bureau 
of Animal Industry, U. 8S. Department of Agriculture, witl 
funds provided under the Research and Marketing Act. 

"A paper of the Journal Series, N. J. Agricultural Experi 
ment Station, Rutgers University, the State University of New 
Jersey, Departments of Food Technology and Animal Hus 
bandry, New Brunswick, N. J. 

“See Section I1C, Food Technol., 11, 625 (1957 


John A. Rikert, C. Olin Ball, and 
Elizabeth F. Stier 


Department of Food Technology, 
Rutgers University, New Brunswick, 
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vew Jersey 


Vacuum was drayn 


Finally, vacnum was 
drawn and the desiccator stored. The same flushing procedure 


til atmospheric pressure was reach 


again and the COs, flushing repeat 


was followed for the desiccate n which N,. was the tes? gas. 
The control desiccator was, not flushed with gas but was 
merely evacuated, sealed, and stored. The pressure in each 
desiccator was termined at each removal, as it was af the 
time of storage, and the average pressure for the desiceator ab- 


After two the 


samples were removed for color determinations, each de«teeator 


tained for the entire examination period. 


was put through the same gas treatment as employed eriginally 
and restored until the next removal 

Ss. the color of unpackaged samples seemed to be im- 
proved by flushing the desiccator with gas prior to final 
evacuation, the effect on color of packaged samples stored in 
desiceators which had been flushed with CO. was determined 
(Run U Twenty-four lean ground lamb samples were pack 
aged in cellophane-pliofilm laminate film under 27 inches of 
vacuum, Packaged samples were equally divided between 2 
desiccators, Twelve unpackaged samples were placed in each 
of two other desiccators, One of the desiceators containing 
packaged samples and one containing unpackaged samples 
were flushed with CO, before final evacuation, while the other 


» 


desiceators were merely evacuated. The average pressure in 
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the 4 desiccators was 1.3 to 5.1 em. during the 7 days of the 
experiment. Since the packaged samples* had been sealed in 
the film under 27 inches of vacuum and the vacuum in the 
desiceators was higher (ca. 29 inches), the packages bulged 
when vacuum was drawn. It appeared that none of the pack- 
ages was broken, as evidenced by their reversible bulging and 
shrinking as vacuum in the desiceators was drawn and released 
at each removal. The desiceators, were stored at 40° F. 
(4.4° C,). 

Samples used in Runs S and U were from animals that were 
raised and slaughtered by the Department of Animal Hus- 
bandry, Rutgers University, and were prepared as deseribed 
in Section IA of this series. Samples used in Runs 1, 2, 5, and 
6 were from meat purchased in the retail market and, without 
holding, prepared in a similar manner to those for Runs 8S 
and U, 


RESULTS 


Inert gas (Runs S and U). Figure 1 shows the redness 
changes of the top surfaces of ground fresh lean ham samples 
stored at 40° F. in desiceators that were (a) not flushed, (b) 
flushed with carbon dioxide gas, or (¢) flushed with nitrogen 
gas before drawing the final vacuum in Run S. Gases used for 
flushing were obtained from commercial eylinders of earbon 
dioxide and nitrogen, with a purity of 99.5% and 99.7%, re- 
spectively. The vacuum in each desiccator was determined 
immediately before cach removal (while the gas was at 40° F.) 
with the aid of the mereury manometer. It was found that 


“The following legend of codes representing the various 
package types used in this investigation is repeated herewith 
for the convenience of the reader. 


Code 


Number Packaging Material 


2 Can 

3 Unpackaged 

da Vinylidene copolymer (Cry-O-Vae) 

6 MSATS86 cellophane, coated both sides 

Ha MSATS0O cellophane, coated side inside 

6d (1) MSATSO cellophane, coated side outside 

6w (1) MSATSO cellophane, coated side outside (wrapped) 
Cellulose acetate P-912 
Polyethylene 
Cellophane-pliofilm laminate, pliofilm inside 
Cellophane-polyethylene laminate, polyethylene 

side 

Cellulose acetate-pliotilm laminate, pliofilm inside 
Trithene (wrapped 


(1) **Hand’’ made in the laboratory; (2) ‘‘hand’’ made 
by Celanese Corporation; all other film packages except No. 20 


were ‘‘factory’’ made by Standard Packaging Corporation. 
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CARBON DIOXIDE — — 6 49-70° 
NITROGEN ~------ 4 


*EXCEPT FOR REMOVAL AT 5 DAYS 


- 


MEAN REONESS VALUE 


6 8 10 4 
TIME - DAYS IN STORAGE 
Figure 1. Redness changes of unpackaged ham lean samples 
stored in low pressures of air, carbon dioxide, and nitrogen. 
Run S. (Top of samples). (Two replicates). 
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none of the 3 desiceators was lower than 4.6 em. or higher than 
7.0 em. of pressure at any removal with the exception of the 
removal at 5 days. At this examination, the desiccator flushet 
with CO. was found to have 69.7 em. of pressure indicating 
that, due to faulty sealing, leakage occurred between the Srd 
and 5th days. The mean redness value obtained from the sam 
ples stored in the desiceator flushed with CQ, shows the effect 
of this loss of vacuum on the color change of the meat. Be 
tween 1 and 3 days, the redness began to return in these sam 
ples and was lost with the vacuum at 5 days. High vacuum was 
obtained in all desiceators thereafter, and the samples tlushed 
with CO, inereased in redness by 9 days to a higher value than 
at 0 days. 

Figure 2 shows the redness changes of the top surfaces of 
packaged and unpackaged samples of ground lean lamb flushed 
with CO, or not flushed before storage under vacuum in Run U. 


MEAN DEVIATION 
CARBON 
AIR DIOXIDE 
UNPRCKAGED 1.1 & 


AVERAGE PRESSURE OF 
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(CO, FLUSHED) 


INPACKAGED 
(NOT FLUSHED) 


CELLOPHANE 

PLIOFILM 

LAMINATE 
(CO, FLUSHED) 


MEAN REDNESS VALUE 


CELLOPHANE PLIOFILM- 
LAMINATE (NOT FLUSHED) 


2 
fe) 


TIME - DAYS IN STORAGE 


Figure 2. Redness changes of packaged and unpackaged 
ground lamb lean samples stored in low pressures of air and 
carbon dioxide. Run U. (Top of samples). (Two replicates). 


In another experiment (not shown), samples were stored in 
desiceators at atmospheric pressure under air, CO, or N». The 
samples stored in air decreased in redness for one day only. 
In 7 days the samples stored in air had regained some, but not 
all, of their original redness; then they decreased in . redness 
during the remainder of the storage period of 11 days. Sam 
ples stored in CO, and N:, after losing redness rapidly in on 
day, remained fairly constant until 7 days, after which sam 
ples stored in N; made a partial return in redness, while sam 
ples stored in CO, inereased only slightly in redness. 

Mixtures of air and carbon dioxide (Runs 1 and 2). The 
effeet of CO, partial pressures above those normally found in 
the atmosphere on the color changes of fresh beef and cured 
ham was determined in a short term (Run 1) and a long term 
(Run 2) experiment. Total initial pressure was approximately 
one atmosphere, made up of a specified partial pressure of CO 
and partial pressures of other gases in the proportions in 
which they are present in air. The partial pressures of CO., O:, 
and N. found in the desiceators at the 3-day removal are 
plotted in Figure 3 against the mean daily decrease in redness 
(‘*k’’ value)* of the top surfaces of ground beef samples for 
the 3 days of storage. These pressures are also shown in Table 
1 for Lots A and B*‘ of Run 1. That the caleulated initial 
pressures were almost always higher than the removal pressures 
was attributed to the fact that the CO. used to return the 
desieeators to atmospheric pressure was always warmer than 
the storage temperature of from 44° F. to 48° F. As the 
quantity of CO. added was increased, the difference in partial 
pressure initially and after 3 days of storage became greater. 
for ground 


Figure 3 shows the relationship between ‘‘k’ 
Definition of ‘‘k’’ value: the mean daily decrease in red- 
ness of samples during the first 3 days of storage. 
* Lots A and B each consisted of 5 desiceators. The distine 
tion between the 2 lots was in dates of the storage periods. 
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TABLE 1 PRESSURE 


Calculated initial pressures and pressures at removal (3 days) CM. 
of CO:, O., and N. within the desiccators containing 60} a 
meat samples in Run 1 4 


Calculated initial Pressures at fe LoT Lo 

at Desiccator removal (« ) X LEGEND A sore 
COs No Oz No MEAN 

\ , 11.5 13.4 50.8 47 12.7 49 | 

\ 26.7 10.2 22.9 9.4 36.7 8} 

\ 16.5 6.1 23.1 40.4 6.6 % | 


02 6 1.0 1.4 18 2.2 
beef and the partial pressures of COs, Oo, and No. "K" VALUE 
Figure 4 shows the ‘‘k’’ values of the top surfaces of Figure 4. Relationship between ‘‘k’’ values of the top sur- 
ground eured ham samples stored under various initial CO faces of ground cured ham samples and the partial pressures 
partial pressures. (cm.) of carbon dioxide, oxygen, and nitrogen at removal. 
Figure 5 shows the effect of 3 different initial pressures of Run 1. (‘‘k’’ Value Mean daily decrease in redness for the 
CO. on the redness changes of the top surfaces of ground beef first 3 days of storage). (Four replicates). 
and ground eured ham stored for 14 days at 41° F. to 44° F. in 
Run 2. 
Table 2 shows the pressures, percentages by volume of ear- 
bon dioxide, oxyge and nitrogen, and partial pressures of 
—— carbon dioxide n and a ogen calculated from the per 


eentages withir ach desiccator sealed at atmospherie pressure 


in which the initial partial pressures of carbon dioxide were 
= 0.2 em., 27.0 em., and 72.0 em. 
ies Mixtures of air and nitrogen (Runs 5 and 6). Table 3 shows 
ait LOTA LOTB the ealeulated part pressures of CO:, O. and N: in the 
LEGEND “<= desiecators at 0 days and the partial pressures of these gases 
Ri MEAN 1 J at the 3-day remoy n Lots A and B of Run 5. Although the 
/ Nig DEVIATION same procedure ust n Run 2 for CO, was used in adding the 
%\ ad sie N. to the desiceators, apparently the gas in the desiceators did 
\ P i —— not reach the storage temperature of 41° to 45° F., sinee the 
o -~ partial pressures of O: and N. were less at 3 days than at 0 
The inere i ire was insufficient to compen 
Figure ies obtained fer the top surfaces 
\ 20 | of ground beef s ples plotted against the partial pressures of 
\ COs, Oo, and in the atmospheres surrounding the meat at 
18 20 20 28 32 36 40 44 time of remova Phe Nz and O: curves are similar in shape, 
"kK" VALUE but reversed in respect to each other. The CO, eurve is not 
Figure 3. Relationship between ‘‘k’’ values of the top sur- similar in shape to the other curves. The shape of the CO. 
faces of ground beef samples and the partial pressures (cm.) curve depended on tl imount of this gas produced in the 
of carbon dioxide, oxygen, and nitrogen at removal. Run 1. desiceators during the 3-day period. With variations in oxygen 
(‘‘k’’ Value Mean daily decrease in redness for the first 3 pressures above normal, as the oxygen pressure was inereased, 
days of storage). (Four replicates). CO. was produced more rapidly 


TABLE 2 


Pressure, percentage carbon dioxide, oxygen, and nitrogen (vol.), and partial pressure of carbon dioxide, oxygen, and nitrogen within 
each desiccator sealed at atmospheric pressure in which the initial partial pressures of carbon dioxide were .2 cm., 
27.0 cm., and 72.0 cm. Run 2. (Ground beef and ground cured ham) 


tia on Partial 
dioxide Days in t t pressure pressure 
“ Carbon dioxide Oxygen Nitroger irbon dioxide oxygen nitrogen 
em.) m ( (em.) 
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We 
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6.8 14.4 54.8 5.7 13.8 53.5 
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TIME- DAYS tN STORAGE 

Figure 5. Redness changes of the top surfaces of ground 
beef and ground cured ham samples stored at atmospheric pres- 
sure in atmospheres containing initially .2 cm., 27.0 cm., and 
72.0 cm. partial pressure of carbon dioxide. Run 2. (Four 
replicates). 


Figure 7 shows the ‘‘k’’ 
faces of ground cured ham under the same conditions. No econ- 
sistent pattern of change in redness was found when the initial 
N, partial pressures were varied. 

Figure 8 shows the effect of 3 different initial pressures of 
N; at or above those normally found in the atmosphere on the 


values obtained for the top sur- 


redness changes of the top surfaces of ground beef and ground 


TABLE 3 


Calculated initial pressures and pressures at removal (3 days) 
of CO., O., and N. within the desiccators containing meat 
samples. Run 5. (Ground beef and ground cured ham) 

Pressures at 


removal (cm.) 
‘Os 


Calculated initial 


Lot Desiceator pressures (cem.) 


1 59.4 
7 2 62.5 
65.2 
68.6 


72.8 


60.3 
65.8 
66.8 
70.8 


74.5 


LoTa 
LEGEND —— ---- 


C36 40 44 48 52 

“« VALUE 
Figure 6. Relationship between ‘‘k’’ values of the top sur- 
faces of ground beef and the partial pressures (cm.) of carbon 
dioxide, oxygen, and nitrogen at removal. Run 5. (‘‘k’’ 
Value = Mean daily decrease in redness for the first 3 days of 
storage). (Four replicates). 


PRESSURE 
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Figure 7. Relationship between ‘‘k’’ values of the top sur- 
face of ground cured ham and the partial pressures (cm.) of 
carbon dioxide, oxygen, and nitrogen at removal. Run 5. (‘‘k’’ 
Value = Mean daily decrease in redness for the first 3 days of 
storage). (Four replicates). 


eured ham samples stored for 14 days at 43° F. to 46° F. in 
Run 6. 

Beef samples stored at either 65.6 em. or 74.3 em. of N 
pressure were still fresh in odor and normal in feel after 8 
days of storage, while those stored at 60.1 em. were sticky and 
odoriferous. 

Table 4 shows the total pressures, percentages by volume 
of carbon dioxide, oxygen, and nitrogen, and partial pressures 
of the 3 gases calculated from the percentages within each 
desiccator in Run 6. The partial pressures of Ns remained 
almost constant, CO. inereased, and O. decreased as storage 
time progressed. Changes in oxygen pressure were accom 
panied by equal, but opposite, changes in carbon dioxide 
pressure, 


DISCUSSION 


Carbon dioxide. In interpreting the results in which 
the **k’’ values were plotted against the partial pres- 
sures of COs, Os and Noe, it should be kept in mind 
that only one removal (at 3 days) was made for each 
condition of storage. The examination revealed only 
the initial change in redness (usually a decrease). In 


INITIAL MEAN 
LEGENO DEVIATION 
PRESSURE (CM) BEEF HAM BEEF HAM 
60./ — 3 
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Figure 8. Redness changes of the top surfaces of ground 
beef and ground cured ham samples stored at atmospheric pres- 
sure in atmospheres containing initially 60.1 cm., 65.6 cm., and 
74.3 cm. partial pressure of nitrogen. Run 6. (Four repli- 
cates). 
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TABLE 4 


Pressure, percentage carbon dioxide, oxygen, and nitrogen (vol.), and partial pressure of carbon dioxide, oxygen, and nitrogen within 
each desiccator sealed at atmospheric pressure in which the initial partial pressures of nitrogen were 60.1 cm., 
65.6 cm., and 74.3 cm. Run 6. (Ground beef and ground cured ham) 


Initial nitrogen 
partial Days in 
pressure storage 


em.) 


Desicaator 
pressure 
em.) 


‘ 
Carbon dioxide 


60.1 


experiments where fresh and cured meat were stored 
inder 3 sets of conditions for examination at 2, 4, &, 
and 14 days, other changes which might occur after 
the initial decrease in redness could be observed in 
addition to the short term changes. Examination of 
fresh beef, stored initially at 0.2, 27, or 72 em. of CO 
pressure in a long term experiment, with total pres 
sure at about 76 em., at 2 days showed that rate of 
discoloration varied directly with the partial pressure 
of COs in the storage atmosphere. At 4 days the sam 
ples stored at 72 em. of COs pressure were higher in 
redness than those stored at 27 em. High pressures of 
CO. were more effective in maintaining redness after 
3 or 4 days of storage than intermediate pressures. 
Very low pressures of COs, however, proved to be 
most effective in maintaining good color, both from 
the standpoint of retarding initial discoloration and 
from the standpoint of holding the color thereafter. 

Perhaps in this instance it would be proper to sa) 
that the rate of initial redness loss varied inversely 
with the O. pressure, rather than directly with the 
(Os pressure. Likewise, the benefit derived in cured 
ham color changes from storage under low oxygen 
pressures and high carbon dioxide pressures, may bi 
due to the low oxygen pressure rather than to high 
carbon dioxide pressures. 

Nitrogen. It is likely that the greater rate of dis 
coloration that occurred when fresh meat was stored 
under high nitrogen pressures was due to the lowered 
oxygen pressure rather than to the nitrogen pressure 
itself. The higher partial pressures of No used in 
Run 6 produeed an acceleration in the rate of dis- 
coloration in beef, as did lower partial pressures of 
oxygen. Samples stored under the highest partial 
pressure of nitrogen (74.3 em.) and lowest oxygen 
pressure (1.6 em.) exhibited a greater partial return 
in redness than did samples stored under lower 
initial nitrogen pressures. Low oxygen pressures 
apparently favor restoration of redness after initial 
discoloration. 

The beneficial effect of the high nitrogen pressures 


on the color of cured ham samples for the first 4 days 


Partial Partial 

pressure pressure 

oxygen nitrogen 
™m.> fem.) 


60.1 


may have been due to the displacement of oxygen 
nitrogen in these desiccators 


SUMMARY 


Flushing storage atmospheres with carbon dioxide 
or nitrogen before vacuum storage had, in general, a 
beneficial effect on color of both fresh and cured meats 
as compared with samples stored in vacuum without 
previous flushing. 

When fresh beef and cured ham were stored under 
a pressure of about one atmosphere, and the partial 
pressure of carbon dioxide was varied from 0.2 em. 
to 72 em., the rate of discoloration of fresh beef 
varied directly with the partial pressure of carbon 
dioxide and that of ham inversely with the par- 
tial pressures of carbon dioxide. Varying the par- 
tial pressures of nitrogen from 59.4 em. to 74.5 em., 
while maintaining a total pressure of one atmosphere, 
gave similar results with beef, and questionable re- 
sults with eured ham. 

High carbon dioxide partial pressures maintained 
the color of cured meat better than high nitrogen 


pressures. 


REVIEW OF THE IMPLICATIONS OF THE DATA*« 


Optimal atmosphere for maintaining color. Ap- 
marently, from the data, the best way to prevent the 
nitial decrease in redness of fresh meat, is to main- 
tain a high partial pressure of oxygen in the sur- 
rounding atmosphere. However, there is a strong 
indication that no increased benefit would be derived 
from the use of oxygen tension higher than that of 
air. On the other hand, increases in oxygen partial 
pressures hever increased the rate of initial loss in 
redness, 

If the degree of redness after about a week of stor- 
age is the primary concern, maintenance of a high 
vacuum in the atmosphere has shown promise in 
achieving this objective. High storage vacuum ac 
celerated initial discoloration as well as the return of 


* The review covers the data from Sections ITC and IID. 
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redness. Flushing the atmospheres with nitrogen or 
earbon dioxide before vacuumizing tended to reduce 
the amount of discoloration, because more residual 
oxygen was removed than when the atmospheres were 
not flushed, thus reducing the likelihood of oxidation 
to form methemoglobin. If the return of redness is 
dependent on hemoglobin formation, and no methemo- 
globin is formed from hemoglobin in the complete 
absence of oxygen, then the meat pigment in samples 
stored in an atmosphere which contained no oxygen 
would be composed entirely of hemoglobin. This 
might result in the same type of high redness 
which was attained after periods of about one week 
in samples stored under vacuuum at 40°F. The 
pigments in samples stored in the absence of oxygen 
would not be able to reach the methemoglobin stage, 
which is responsible for the initial discoloration, and 
would be in the form of hemoglobin on the applica- 
tion of storage conditions consisting of high vaeuum 
and zero oxygen pressure. Most samples did not re- 
turn to redness unless vacuum maintenance was a 
condition of storage. 

The maintenance of high redness by storage under 
oxygen pressures depends on keeping the meat pig- 
ment in the form of oxyhemoglobin, whereas the 
maintenance of redness by storage under high vacuum 
and zero oxygen pressure is assumed to depend on 
the formation of reduced hemoglobin. 

Fresh meat stored under various partial pressures 
of oxygen still lost redness. Discoloration, it seems, 
can be delayed only temporarily by high oxygen ten- 
sions. With perfect oxygen permeability of the pack- 
aging material, an oxygen tension of 16 em. would be 
maximum, but respiration during storage would 
probably decrease this considerably. 

Storing meat under vacuum in the complete ab- 
sence of oxygen would be a better method of over- 
coming discoloration, if oxygen could be effectively 
removed prior to sealing under vacuum and excluded 
during storage. If traces of oxygen remained in the 
package, some discoloration probably would occur. 

Effect of packaging materials. The thirteen dif- 
ferent packaging materials studied affected the color 
of the meat in different ways. This was to be expected 
since there is a wide variation in the physical proper- 
ties of the films, especially in gas permeability. 

The samples were sealed under 27 inches of vacuum 
in all films so that the amount of air remaining in- 
side the packages would be approximately the same 
in all cases and the resulting color changes in the 
meat would be due to the properties of the films. The 
packages were stored at about 40° F. Various types 
of redness changes were observed with meat stored in 
the different films. 

Cellophane. Wigh redness was maintained in sam- 
ples packaged in duPont MSATS80 cellophane for 
about two days, thereafter the samples rapidly lost 
redness. The good oxygen transmission properties 
of this film when wet were utilized in placing the 
wettable side next to the meat. In this instance, the 
first procedure for retaining redness was used, and 
the loss of redness after two days is compatible with 
results by other workers. 


Cellulose acetate. This packaging material, which 
has high gaseous permeability, also maintained good 
color for the first day or two, then discoloration fol 
lowed. Substantial dehydration occurred simultane 
ously with the discoloration, since this film has a high 
moisture vapor transmission rate. 

Cellophane-pliofiim laminate film. There was some 
initial discoloration of the meat followed by little 
change or a slight increase in redness. This film has 
low oxygen transmission properties. Except for the 
first two days, samples in this film were higher in 
redness than in the highly permeable films. Cello 
phane-pliofilm laminate maintained fair redness by 
means of approximating the second procedure for 
preventing discoloration. Oxygen tension, it is be- 
lieved, was reduced to near zero before the conversion 
of hemoglobin to methemoglobin was far advanced. 
It is probable that the oxygen tension within the con- 
tainer was almost negligible because of tissue respira- 
tion. This explains the partial discoloration and 
subsequent stability or slight increase in redness that 
oceurred in fresh meat packaged in the film. 

Cans. Fresh meat packaged in vacuum sealed cans 
and stored at about 40° F. decreased initally in red 
ness and then returned to redness between one and 
two weeks. The oxygen pressure immediately after 
sealing was quite favorable for methemoglobin for- 
mation. 

Films vs. cans. Several differences were apparent 
between the atmospheres in the films and those in the 
cans after packaging. Only a small amount of air was 
enclosed in the film pouches at the time of sealing, 
since the sample oecupied almost 100% of their 
volume. Under these conditions the physical proper 
ties of each film were important in influencing the 
atmospheres developed or maintained in the con- 
tainers during storage. The oxygen tension main- 
tained next to the meat was dependent both on the 
rapidity of gas transmission through the film and on 
the rapidity of oxygen reduction by respiration. The 
oxygen partial pressure within a film having no 
oxygen permeability would be reduced quite rapidly 
since the oxygen used for respiration by the meat 
and microorganisms would not be replaced from the 
air outside the film. 

In a can, the sample occupied only 20 to 40% of the 
volume of the container. The can was also impervious 
to all gases. Since there was a greater volume of 
oxygen present within the can than within the film 
pouch, the conversion of hemoglobin to methemo- 
globin within the can was practically complete. After 
the oxygen had been used up, reducing conditions 
within the can permitted the conversion of methemo 
globin to hemoglobin, probably with the aid of micro 
organisms, with the return of good color. 

Cured ham. The gas transmission properties of an 
acceptable film for the storage of cured ham may be 
postulated from the color changes observed when non- 
packaged ham was stored under various partial pres- 
sures of carbon dioxide, oxygen and nitrogen. 

Cured ham samples maintained their redness best 
when the oxygen partial pressure of the atmosphere 
was low, which suggests that a film highly impermea- 
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ble to oxygen is a prerequisite for good color main 
tenance of cured ham. This is in accord with the 
findings of others. 

Fresh meat. It is presumed that good color could be 
maintained in both fresh and cured meat by pack 
aging in a completely impermeable film in the absence 
of oxygen. The complete absence of oxygen is essen 
tial to preserving good color in fresh meat especially 
during the first 2 or 3 devs of storage. The presence 
of a small amount of oxygen within the package con 
taining cured meat would decrease the redness onl) 
slightly 

Although vacuum does not necessarily have to be 
a condition of storage for cured meat, it seems neces- 
sary for storage of fresh meat. Results in this in- 
vestigation suggest that both fresh and eured meat 
could be maintained at high redness throughout stor 
age if the meat were stored in a gas impermeable ma 
terial and flushed with carbon dioxide before sealing 
to completely remove all oxygen. A 26-inch vacuum 
should be drawn before sealing on the fresh meat 
pouches, whole the cured meat does not require 
vacuum storage 

In the absence of a completely impermeable con 
tainer, the most nearly impermeable container avail- 
able might be used to package fresh meat under at 
least 26 inches of vacuum. In this ease, the meat 
would be expected to decrease somewhat in redness 
immediately and then remain quite constant in red- 
ness or show a slight increase in redness after 4 or 5 
days of storage at about 40° F. Under these eondi 
tions, it is doubtful that the fresh meat would ever be 
as high in redness as it was at the tine of packaging, 
but the color should not be undesirable. 

In the absence of a completely gas impermeablk 
container, cured meat should be packaged in the most 
nearly impermeable container available, preferably 
under at least 26 inches of vacuum. The rate of dis 
coloration would vary directly with the initial quan 
tity of oxygen in contact with the meat. To sum- 
marize : 

Fresh meat packaged either in air at atmospheric 
pressure or under vacuum in a container which is 
vers pern eable to gases (especially oxygen), for 
example, cellulose acetate or wet cellophane, main 
tains high redness for from 1 to 2 days after pack- 
aging, then discolors rapidly and remains discolored. 

Fresh meat packaged under vacuum in a containe 
slightly permeable to gases, for example, cellophane- 


pliofilm laminate, loses some redness initially and 
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then remains fairly constant in redness thereafter. 
The redness established is not undesirable at any 
time. 

If fresh meat were packaged in a slightly perme- 
able container in air at atmospheric pressure, dis 
coloration would become objectionable probably with 
in a day of storage and would either remain low in 
n redness thereafter. 


redness or increase somewhat 

Fresh meat packaged under vacuum in an im 
permeable container, such as a can, having a volume 
capacity much greater than the volume of the meat, 


loses redness very rapidly, becoming undesirable 
within one day. In one to two weeks at 40° F., red- 


ness returns often to a higher degree than was present 
at packaging 

If fresh meat were stored in an impermeable COn- 
tainer containing no oxygen, high redness or purple 
redness would be expected throughout the storage 
period. 

Speculation on identity of pigments. Some workers 
have found that anaerobes, living pneumococci, and 
sterile extracts from them reduce methemoglobin to 
hemoglobin in the absence of oxygen. In the present 
investigation, it was noted that, as storage vacuum is 
raised, the time required for redness return in fresh 
meat is shortened ; also that. on exposure to air, meat 
in the second red color state lightened in color. It 
seems reasonable to believe that, in the reddening 
process, microorganisms were instrumental in bring- 
ing about a reduction of methemoglobin to hemo- 
globin. 

Possibly, as in cured meat, some compound reacted 
with methemoglobin to produce a red color in fresh 
meat in storage. It has been claimed that reducing 
conditions are necessary to produce the red color 
peculiar to cured meat 

A procedure for developing red color with a mix- 
ture of ascorbic acid and nicotinic acids in association 
with methemoglobin is described in patent literature. 
Aseorbie acid establishes reducing conditions through 
which hemoglobin is produced which combines with 
nicotinie acid to form a red pigment. Such a process 
may embody a significant lead to the solution of the 
present problem 

Flushing the atmosphere with carbon dioxide or 
nitrogen before final evacuation, followed by storage 
under high vacuum, resulted in a more rapid return 
in redness than in samples stored in an unflushed 


atmosphere. Apparently, reducing conditions are 
established more quickly when the flush with inert 


gas is used. 
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Moisture Condensation and Cold Stored 


Military Rations*” 


(Manuscript received May 2, 1957) 


Tese IS AN ERRONEOUS IDEA that 
refrigerated spaces are always damp and that goods 
stored therein are damaged by moisture. This false 
impression probably derives from the fact that these 
conditions on occasion do exist and from the further 
fact that items removed from refrigeration some- 
times show moisture condensation. 

Actually, refrigerated spaces may be dry and 
stored goods may lose moisture. For example, loose 
vegetables dry out when placed in a home refrigerator 
and, for another, frozen foods dehydrate when im- 
properly packaged. Condensation on items removed 
from storage may be prevented by protective pack- 
aging. If, ‘‘sweating,’’ or moisture condensation, 
oceurs on the surface of containers it may cause rust- 
ing, staining, wrinkling, loss of shape and other forms 
of ‘‘fatigue’’. Should it oceur on the surface of 
products it may cause molding, stickiness, loss of 
luster and degrading otherwise. 

Numerous reports (1, 2, 4, 5, 6,7) have shown that 
refrigerated storage of processed foods extends the 
shelf-life and in so doing preserves the vitamins, 
natural color, aroma, flavor and general acceptability 
of foods. A rec nt publication (7) contained six re- 
ports showing that military rations were similarly 
preserved by iow temperature storage. The list of 
items included meats, dairy products, fruit and 
vegetable products, baked goods, dehydrated foods, 
candies, cigarettes, and other general products. 

Several previous studies have been made on the 
amount of moisture condensation or “‘sweating’’ on 
packaged food items upon removal from cold storage, 
and on the stability of the packages and contents 
after removal. Heaton (7) reported that when Com- 
bat Rations in V-board cases were moved from 32° or 
47° F. to 70° or 100° F. with 90% relative humidity, 
condensation occurred immediately on the outside of 
the cases, but soon disappeared. The condensate was 
either absorbed, evaporated, or ran off from the cases 
without affecting the contents. None of it penetrated 
beyond the waterproof asphalt layer in the case. 
When rations were moved from —10° to 70° F. with 
90% relative humidity, condensation was heavy on 
the outside of the cases. There was a moderate 
amount of condensation on the can surface of heavy 
items, such as canned meats, but none on light items, 
such as B-Units and accessory packets. However, all 


*Published as Paper No. 314, Journal Series, Georgia 
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of the moisture inside the cases was soon absorbed by 
the package material or evaporated. All of the ra- 
tions from —10° F. remained at room conditions 
(75° F. with 50% relative humidity) for an addi- 
tional month, and no damage due to moisture con- 
densation was found. 

Woodroof and Heaton (8) found that condensation 
on tin cans was due to exposure to ingress of moisture 
vapor from without the case, proximity to damp 
packaged surface, and relatively slow warming of 
product and slow drying of can surface. It was found 
that condensation, on packaged cans removed from 
32° to 70° F. with 90% relative humidity, could be 
prevented when (a) the carton wall was made im- 
pervious to water vapor by aluminum foil, paint, 
asphalt, or similar material; (b) flaps were glued in 
place to brace the carton and reduce the bellows 
effect during handling; (¢) openings between flaps 
and in corners were sealed with waterproof tape; and 
(d) pads, dividers, absorbers, or desiecants were used 
to remove traces of moisture which may have entered 
the package. 

Woodroof (9) found that moisture condensation 
and subsequent sugar bloom on candies could be pre- 
vented by protective packaging. This consisted of a 
sealed moisture barrier on the outer surface of the 
package. 

A recent study by Heaton, Kayan and Woodroof 
(3) showed that the major changes in temperature 
and relative humidity inside cases of canned products 
occurred during the first three hours after transfer 
of products into or out of cold storage. The most 
critical period was the first 20 minutes, during which 
the relative humidity dropped abruptly when 
products were placed in cold storage and rose sud 
denly when they were removed. In the latter case the 
relative humidity curve reached a sharp point in 20 
minutes, receded slightly for about 20 minutes, 
dropped sharply for the next 20 minutes, and tapered 
downward to an equilibrium during the next two 
hours. Condensation formed on commercially pack- 
aged canned goods immediately after removal from 
refrigeration and continued for about two hours, then 
began to evaporate. Factors which influenced mois- 
ture condensation were: the type of package, density 
of the product, difference between the temperature 
of the product and temperature of ,the air, and the 
relative humidity and movement of the air. 

Research to determine the effects on condensation, 
of assembly, storage, and warming-up of rations at 
various humidity conditions was conducted coopera- 
tively between the Quartermaster Food and Container 
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MOISTURE CONDENSATION AND 
Institute for the Armed Forces and the Georgia Ex 
periment Station.' 
EXPERIMENTAL PROCEDURE 

The studies reported here were made on regular militar 
rations delivered to the Georgia Experiment Station for stor 
uge as soon as possible after being assembled. In some i 
stances the rations were cold stored, as and when reeeived; 
in other instances the components were reassembled vefore 
storage Storage was under semi-commercial conditions, ! 
rooms ranging from 400-10,000 eubie feet. 

Temperatures and relative humidities were maintained and 
recorded automatically in some rooms and semi-automatically 
in Others. Readings inside cases of rations were made by se 

hg electric hygromete elemeits in the cases before being 
placed in storage. Alternating temperatures were obtained by) 
shifting rations from one room to another 

Examinations of each case, the individual packages, an 
their contents were made both immediately on removal fron 
storage and after reaching room temperature. Condensatiot 

j wis indicated by rusting or staining of cans, wrinkling ot 
staining of flexible packages and paper boards, moisture de 
terminations, and the methylene-blue indicator. Data were 
taken on the temperature, relative humidity, and air move 
ment, during the periods of assembly, storage and warming-u] 
of the rations. These in turn were related to the amount of 
condensation, These results are summarized from 3 separate 
experiments, 

k nt One. experiment ineluded B-Units§ of 
(-rations and Dry-Pae of 5-in-1 Rations, stored at 10 
70°, and 100° F, Rations were also alternated from Lf to 
100° and from 70° to 100° F. at intervals of two weeks an 
examinations were made each three months for two years. 

k ripe ment Two The second experiment was conducted o1 
50) enses of Combat Rations in V-board containers. Thes 
were divided into lots and stored at 47° F. with 906 relative 
humidity, 32° F. with 90° relative humidity, 32° F vitl 
50% relative humidity, and 10° with equilibrium relat 
humidity. 

Contract DAI19-129-qym-414, Investigation of Effeets of 
Assembly, Cold Storage and Warm Up Conditions on Oper 
tional Rations. 
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Rations were removed from refrigerated storage at 
six-month intervals for careful examination of each component 
for physical and chemical changes. 


Figure 1. 


ix pe ent Three \ third experiment included 5-in-1 Ra 
tions, Met 7 \ s and assembled at 70° F. with 
7 ith 55% relative humidity, 
and S85 F. with 85% relative humidity ; (b stored at 33° F., 
vith 55 f d 75% relat humidity and air velocity 


gher, for 5, 6, 9 and 12 months; and 


relative humidity, 


for 3 and 30 days. 


RESULTS AND DISCUSSION 


Following are the results from the 3 experiments 


together with a brief discussion of each, 


EXPERIMENT ONE 


B-Units of C-rations and Dry-Packs of 5-in-1 ra- 
tions were unaffected when moved directly from 
1)” F. to room temperature. Over a period of 2 
vears more than 600 transfers of these rations were 
made from 10> to 72° F. with 60% relative hu- 


midity. It was found that about 24 hours were re- 


Figure 2. None of the components 
in this ration was adversely affected 
by direct removal from —10° F., stor- 
72. F. with 60°. relative 


age to 
humidity. 
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Figure 3. After removal from refrigerated storage, tin cans 
were carefully examined for rust or other indications of mois- 
ture condensation. 


quired for the temperature in individual rations to 
equalize after transfer. These rations contained only 
products of low density; most of the temperature 
change occurred during the first few hours. The ra- 
tions were opened after 18 hours and each component 
was carefully examined. Condensation appeared on 
the outside of the cases immediately upon removal 
from the lower temperature, but in all instances it 
evaporated within 6 hours without damage to the 
cases or contents. 

Combat Rations, in V-board containers, were un- 
damaged when moved directly from —10° F. to room 
temperature, provided they were not opened until 


Figure 4. A cut-away view of a typical Combat Ration case 
showing elements for collecting data on temperature and rela- 
tive humidity gradients when transferred from one storage 
condition to another. (1) Aminco Dunmore Electric Hygrome- 
ter Indicator with connecting cables; (2) V-board sleeve around 
the case; (3) case wall made of V-board; (4) boxes of indi- 
vidual rations in Kraftboard; (5) canned products and (6) 
temperature and humidity indicating elements. A box of this 
type was very effective in controlling condensation on the con- 
tents when transferred from a low to a high temperature. 


the latter temperature was reached. Data in Table | 
show that when these rations were removed from 4 
storage conditions to 4 warm-up conditions water- 
vapor condensed and collected on the exterior of the 
cases, and only small amounts entered the cases 
through the corners and condensed on the cans. The 
amount of condensation that accumulated on the ra- 
tions depended upon the temperature differences be- 
tween the rations and the warm-up rooms, and the 
relative humidity of the latter. The amount of and 
damage from condensation was small; the V-board was 
an excellent water-vapor barrier, and the packaging 
materials absorbed a considerable amount of the con 
densate without damage to the contents. 

When Combat Rations were moved from one tem- 
perature to another the B-Units changed in tempera- 
ture at a much faster rate than the meat items, Figure 
5. Consequently the meat items remained below the 


TABLE 1 


Effects of various temperatures and relative humidities on 
condensation when combat rations in V-board cartons 
were moved from refrigerated storage to 
higher temperatures 


Storage Warm-up 


Tempera-| Relative |Tempera-| Relative Condensation 
ture | humidity ture humidity 


°F. per cent ae per cent 
90 | 100 90 Slight, exterior only 
100 50 None 
70 90 Slight, exterior only 
50 None 


90 Slight, exterior only 

50 None 

90 Slight, exterior only 
None 


Slight, exterior only 
None 
Slight, exterior only 
None 


equilib- Heavy, exterior, moderate on cans 
rium 5 Slight, exterior, moderate on cans 
Slight, exterior, slight on cans 
Slight, exterior, slight on cans 


dew point temperature longer and aecumulated more 
condensation than the less dense B-Units. Through- 
out these experiments condensation or its effect were 
not noted on any cans of B-Units. 


EXPERIMENT TWO 


Temperature and relative humidity gradients of 
the atmosphere inside cases of Combat Rations moved 
in and out of refrigerated storage were obtained. 
Since they all formed the same general pattern, only 
those for in and out of 33° F. are presented as being 
representative, see Figure 6. When C-rations were 
placed in refrigerated storage, the relative humidity 
inside the cases dropped rapidly for the first 30 min- 
utes and then slow!v until a minimum was reached 
at about 12 hours. ‘Thereupon it rose gradually until 
it equalized with the room. When rations were re- 
moved from refrigerated storage, the relative hu- 
midity of the atmosphere within the cases increased 
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Figure 5. Warming-up rate of Combat Rations in V-board 
cartons. (a) Internal atmosphere; (b) B-Unit; (c) canned 
meat. The rate of heat transfer was much slower in the meat 
items than in the less dense B-Unit items. Condensation was 
more likely to form on the dense items than on the B-Unit items 


rapidly and reached a peak during the first 30 min 
utes, and then gradually equalized with the room. 
The maximum and minimum relative humidities 
reached within the cases depended upon; (a) the 
relative humidities of rooms to which rations were 
transferred, and (b) the temperature differences 
between the rations and the transfer rooms. 


EXPERIMENT THREE 

V-board cases, sleeves and packing material of 5- 
in-1 Rations, Menu 4, were practically free of dam- 
age, following storage under several conditions. Ex 
ceptions were slight rusting and corrosion of straps 
and staples, prominent glue lines and slight fatigue 
of dry pack boxes, pads, and dividers. These changes 
occurred during the warming-up period, increased 
at elevated temperatures and relative humidities, and 
were greater after 30 than after 3 days. There was 
no damage to flexible packages in the ration Dry- 
Pack. 

Condensation of moisture occurred on the exterior 
surface of V-board cases when the conditions were 
favorable. It was more prominent on the tops and 
bottoms of the cases, and only small amounts reached 
the interior of the cases. Entrance was through the 
corners where the boards failed to form a complete 
moisture barrier. 

There was slight rusting of cans when stored as 
described above. It was found that rusting of cans 
was due to many conditions to which the cans we -e 
subjected prior to assembly for storage; and once 
initiated it increased throughout the period of assem- 
bly, storage and warming-up. Rusting occurred on 
areas of the cans that were unprotected by solder, 
paint, tin plate or enamel. In some instances areas 
were left unprotected when the cans were manufac- 
tured, in others breaks occurred during handling. 

Of 1158 cans that rusted, rust appeared on 134 
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Figure 6. Temperature and relative humidity gradients with- 
in RSC cases of canned vegetables, which were removed from 
32° F. with 75% relative humidity to a room at 70° F. with 
95% relative humidity. Points are indicated on the relative 
humidity curve when condensation was first noted on the cans, 
the length of time it continued to form, and when evaporation 
was noticeable. 


tops, 158 top double seams, 377 side seams, 1012 
wiped areas, 192 bodies, 223 bottom double seams, 126 
bottoms, 122 top unions, and 103 bottom unions. 
Forty-one per cent of the rust spots were on the 
wiped areas, which was about three times greater than 
on any other area. 

Assembly conditions. Assembly conditions had 
more influence on rusting of cans than did the 
storage or warming-up conditions. In rations con- 
ditioned and assembled at 70° with 30%  rela- 
tive humidity, 70° with 55% relative humidity, 
and 85° with 85% relative humidity, the percents of 
cans that rusted were 13.0, 12.3 and 75.0, respec- 
tively. Of 720 cans examined, 245 rusted before or 
during assembly—37 at 70° with 30% relative hu- 
midity ; 25 at 70° with 55% relative humidity; and 
183 at 85° with 85% relative humidity. 

When rations were reassembled all the rust on parts 
of the cans was considered surface type rust. 

Storage. Storage at 33° F. with different relative 
humidity conditions had little effect on rusting of 
cans in assembled military rations. During storage of 
720 cans for 12 months, rust was initiated on 161 
cans—on 52 cans stored with 55% relative humidity, 
on 593 cans with 65% relative humidity, and on 53 
cans with 75% relative humidity. Following storage 
the number of rusted cans was 1.7, 1.6 and 1.7 times 
greater than when assembled. The corresponding 
number of rusted areas on cans was 1.3, 1.8, and 2.0 
times greater. 

During storage for 12 months at 33° F. and 55, 65. 
and 75% relative humidity the surface rust observed 
at the time for assembly changed to pitted rust. 
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Pitted rust was evident within 6 months, and con- 
tinued to increase during the remaining 6 months. 
Also there was some development of surface rust 
during storage at the 3 relative humidities. There 
were no significant differences in the number of 
rusted cans or can parts among the storage relative 
humidities. 

The increase in rusted parts at the higher humidity 
storage conditions is of interest to the Military. Com- 
bat Rations and certain other canned subsistence 
items are to be stored for 5 vears in cold storage at 
33 1's FL Based on the above and on the inei- 
dence of pitted rust found on cans following the 
storage period, there is some reason to believe that 
there is a break point somewhere between 55 and 65% 
relative humidity where corrosion materially —in- 
creases—even at 33° F. Whether or not this increase 
would result serious deficiencies after 5 years 
of storage or would materially affect the subsequent 
performance of the canned items during field use 
cannot be predicted. It was originally intended to 
carry a portion of the stored rations for 5 years, but 
curtailment of funding made this impossible. 

Warming-up Conditions. Warming-up conditions 
influenced condensation on the cases and contents. 
Resnits on the occurrence and ill effeets of condensa- 
tion on 5-in-1 Rations held for 3 and 30 days after 
removal from refrigerated storage are summarized 
in Table 2. 


TABLE 2 


Eficct of temperature and relative humidity of the warm-up 
rooms on the extent of and damage from moisture 
cond nsation on five-in-one rations moved from 33 


Rust on 
1080 cans 
examined 


Packing 


Cans \renas 
material = 


Very slight 
Very slight 


Slight 


Slight 


Moderate 
Moderate 


After 3 days of warming-up a total of 40.7% of 
the straps and 31.6¢° of the staples were rusted. Cor- 
responding percentages after 30 days’ warming-up 
were 53.6 and 66.7, respectively. Although rusting 
increased during warming-up, it was not serious 
enough to damage the sleeves or cases, 

Slight fatigue was observed in 2 rations warmed-up 
for 3 days, one at 70° F. with 30° relative humidity 
and one at 70° F. with 65°. relative humidity. Glue 
lines were prominent in 3 rations warmed up for 3 
days, one from each warming up condition, and 14 
rations warmed up for 30 days (3, 6, and 5 rations, 
respectively, at 70° F. with 30° relative humidity, 
70° F. with 65% relative humidity and 100° F. with 
65% relative humidity Rust stained can rings 
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occurred on the lower surface of the pad of 4 rations 
warmed-up for 30 days at 100° F. with 65° relative 
humidity. 

Slight fatigue occurred in 21 Dry-Pack boxes, 
seven from each of the 3 warming-up conditions (5 
after the three days, and 13 after the 30 days warm 
ing-up periods). Glue lines in the interior of dry 
pack boxes were prominent in 25 rations, 8 in those 
warmed-up for 3 days, and 17 in those warmed-up 
for 30 days. 

None of the packaging materials (envelopes) for 
products in the dry pack boxes had been adversely 
affected. 

Of 1080 cans examined it was found that rust was 
initiated on 396 during storage and warming-up. Of 
the 396 rusted cans, 102 were from rations warmed- 
up at 70° F. with 30% relative humidity ; 144 at 70° F 
with 65°. relative humidity ; and 150 at 100° F. with 
65% relative humidity. For the 3-day warming-up 
period at these 3 conditions, the number of rusted 
cans was 34, 51, and 62; the number of rusted areas 
on the cans was 34, 105, and 156 more than when as- 
sembled. For the 30-day warming-up period cor- 
responding increases were 68, 93, and 88 rusted cans, 
and 163, 302, and 411 rusted areas. 

When rations were warmed-up for 3 days and for 
30 days following refrigerated storage, there were 
definitely fewer rusted cans, and surface rusted and 
pitted rusted can parts in rations that had been 
stored at 33° F. with 55° relative humidity, than in 
those that had been stored at the 2 higher humidities 
Both surface and pitted rusted areas increased dur 
ing the 30 days’ warming-up period. During storage 
and warming-up only 7.2, 15.2 and 13.8% of the can 
parts rusted from the 55, 65, and 75% relative hu- 
midity storage, respectively. 

Condensation and rusting of tin cans was related 
to the kind of cans and products. Condensation on 
cans was closely associated with rusting, and was 
itiust severe on the type of caus used in 5-in-1 Rations 
for bread, jam, corn, and apple-sauce. It was worse 
on unpainted cans and with heavy items such as apri- 
cots, jam, corn, meat balls and spaghetti, and peas. 
When rations, which were dusted with methylene 
blue, were warmed-up for 3 days at 70° F. with 30% 
relative humidity, 70° F. with 65% relative humidity, 
and 100° F. with 65% relative humidity there were 
23 cans in + rations, 29 cans in 6 rations, and 39 cans 
in 6 rations that showed condensation. No condensa- 
tion was noted on cans in rations from the 33° F. and 


59% relative humidity storage condition. 


CONCLUSIONS AND SUMMARY 


From these experiments it appears that moisture 
‘‘sweating’’ may occur on military 
rations at any time they are exposed to a warmer 
temperature; i.e., removal from storage to a humid, 
warmer atmosphere; or upon sudden admission of 
warm, humid air to the holding spaces. However, the 
usual ill effects associated with moisture condensation 
have not been found to be of major importance in re- 
frigerated storage of assembled Combat Rations. The 
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MOISTURE CONDENSATION AND COLD STORED MILITARY CATIONS 2Y 


selection and use of good packaging materials are the dled during pre-storage under conditions where flue- 


reasons for this good response tuation in temperature ! humidities is as small as 

Under prevailing practices, condensation is related possible. Rations should | ored at suitable tem- 
to one or more of the following: the nature of the peratures and at low humidit with only slight 
items, the t\ pe of package, storage conditions before Variation in either Final thev must be allowed to 
assembling, and the conditions for assembling. stor reach room temperature before opening 


Ing and warming-up 


Moisture condensation was found to be associated ERA E CITED 
with the density, heat capacity and heat conductivity 
of the product. It was worst on such products as rere 
canned apricots, corn, meat balls and spaghetti, and perature on vitamin content, Ind 
was least o1 canned soluble cotfee, dry cream and 37 ) 
cookies. In general, products with the highest water GUE! N » M. G., AND ELLE: 
content, or with the heaviest syrups, had the most foods. 
condensation 3. Hearon. E. E 
Moisture condensation was more abundant and packaged 
caused greater damage to tin cans than to any other ki } 65 (s 64-69 (1957 
packaging material. Some condensation formed on +. Mos Honupay, EG 
the outside of cases, on pads and dividers, and on pennies XXII. | Jae 
exible packets, but soon evaporated with little or no thes Pena * 
ill effects. Damage to the cases was confined largely months), | ( } 1-999 1947). 
to the metal straps and staples 5. Monror, K. H., B K. W » Benpix, G. H. Ni 
It was found extremely important to store products tritiy NAVITT. Some studies 
in tin cans free of rust—either surface or pitted vad 
rust. Rust, once initiated, increased during the Teel 
periods of assembly, storage *varming-up. Initia 6. Suerr, B. B.. G xy, E.. anp Ho 
tion of rust was related to imperfections in the cans, I EB. ¢ N t ‘ nned foods. XXVI. 
mechanical injury to the cans, presence of corrosive Effect of tin f storage on vitamil 
substances and hy Zroscopie materials on the Cans, as 
well as to moisture condensation. 145 (1949 
Rations destined for refrigerated storage should 
he especially selected and handled—that is, the cans 1 Sympos ( Quartermaster General, R 
should be free of rust, scratches, or other damages 1) t shington, 1055. 
and other package materials should be as moisture Wooproor, J. ( N, 
impermeable as is practical. Rations may be assem 
bled before or after storage, but. on the basis of th 


findings, preferably the latter. They should be han 
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Variation in Preference Ratings for 


Foods Served at Meals’ 


Manuscript received June 21, 1955) 


among the food in- 
dustries has brought about increasing awareness of 
the importance of consumer likes and dislikes, but 
there has been considerable lag in the development 
of adequate methods of measuring these variables 
and relating them to consumer acceptance. It is 
generally agreed that the prediction of acceptance 
requires the measurement of preferences, but there 
is less concurrence on how to answer such important 
questions as ‘*‘ Whose preferences?’’, ‘‘In what situa- 
tions?’’, and ‘‘Under what conditions of control?’’ 
The answers are often determined arbitrarily rather 
than through analysis of the particular problem 
under consideration. 

In many cases this is due to lack of knowledge 
about the situations which are utilized for testing, 
and about how changes in test conditions may affect 
results. Expressed preferences may sometimes ap- 
pear highly variable, but they are also characterized 
by definite elements of stability. It is reasonable to 
assume that much of the variation is systematic, and 
therefore can be measured or accounted for in test 
design. The present experiment was designed to test 
this assumption by obtaining information about the 
factors affecting food preferences in a particular 
eovironmental situation. The specific findings will be 
applicable only under the same circumstances, but it 
is believed that the approach has general validity. 

The situation investigated was that represented by 
a normal meal in Army mess-halls—a field situation 
as opposed to controlled laboratory preference tests. 
Preference results obtained here should be more valid 
as predictors of actual food acceptance than the re- 
sults of laboratory tests simply because it represents 
normal feeding and, potentially at least, more of the 
conditions that might influence actual acceptance are 
allowed to operate without restrictions. On the other 
hand, one might expect results to be less reliable 
beeause of this very lack of control. The normal 
meal situation can play an important role in Quar- 
termaster Corps food research, since it may be used 
as the second stage, following laboratory preference 
tests, in the pretesting of new food items for accepta- 
bility. Therefore it was important to learn its charae- 


"This paper reports research undertaken at the Quarter- 
master Food and Container Institute for the Armed Forces, 
and has been assigned number 643 in the series of papers 
approved for publication. The views or conclusions contained 
in this report are those of the authors. They are not to be 
construed as necessarily reflecting the views or endorsement 
of the Department of the Army. 


David R. Peryam and 
Norman J. Gutman 


Quartermaster Food and Container In- 
stitute for The Armed Forces, Chicago 
9, IIlinois 


teristics as an aid in test design and data interpreta- 
tion. 

The experiment had the general objectives of esti- 
mating the extent of variation in preference for a 
constant food that might be encountered in repeated 
testing and locating the sources of the variation. It 
was necessary to be selective in regard to the sources, 
since preference might be affected by a great many 
factors, and only a few could be included in one 
experiment. The following factors were investigated : 
(1) mess-hall, or, to be more exact, subject group, 
since the men constantly eat at the same mess hall, 
(2) meal (breakfast, dinner, or supper), (3) day of 
the week (Monday, Wednesday, or Friday), (4) sue 
cessive weeks during the experiment, and (5) ques- 
tionnaire form (whether one, two or four foods were 
to be rated). 


PROCEDURE 


A single test food was served repeatedly at regular meals 
in nine mess halls at Fort Lee, Va. in late August 1953, the 5 
factors being varied according to a pre-planned pattern. Each 
time it was served, preference ratings were obtained from a 
sample of the men eating at the meal. 

The test food was orange juice of reasonably good quality, 
and was all prepared from a single production lot of dehy 
drated juice using a uniform procedure. It was served chilled 
(about 50° F.) either in pitehers on the tables or on the 
serving line, according to normal practice in the particular 
mess. The temperature increased about 10° F. during the 
course of a meal but the change was fairly uniform between 
messes, 

Nine messes, each of which fed one Company of about 200 
men, were randomly selected to participate. The type of duty 
which the men were engaged in was uniform both among 
Companies and throughout the period of the test. It was also 
rather strenuous since practically all of the men in each Com 
pany were basic trainees. The testing was done by military 
test teams from the Quartermaster Research and Engineering 
Command Field Evaluation Agency at Fort Lee, Va. Re 
spondents were obtained by randomly selecting 30 of the men 
served at each test meal. While a selected respondent was 
eating, the test monitor oriented him by means of a simple, 
uniform talk, then gave him a questionnaire and instructed 
him in its use. The test monitor remained available to answer 
questions. 

The questionnaires which were used were similar to the 
laboratory form, as described by Peryam and Pilgrim (2), bet 
also provided the subject the opportunity to check Did not try 
as an alternative to rating any particular food. There were 3 
different forms which ineluded seales for rating 1, 2, or 4 
foods, respectively. The food names were printed at the head 
of the seales prior to testing. Orange juice appeared on all 
forms; the other item(s) to be rated were selected by the test 
team from the menus for the test meals. 

The design used was a 1/27th replicate as described by 
Kempthorne (1). Its operational detail is shown in Table 1 
which gives the combination of factors for each session. It 
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will be noted that each of the 9 messes was tested 3 times, and 
that these tests were on 
each of the 3 daily meals, and with 3 different questionnaire 
forms. Aiso. each mess was tested once in each of the three 
weeks of the study. 

The mess variable requires further explanation. The popu 


3 different days of the week, one at 


lation of Company-size messes available at Fort Lee was de 
termined and 9 of these were selected randomly. Two pseudo 
3 levels, which 


variables, U and U were established, each at 


together dfine the mess variable. The messes were ran 
domly assigned to the cells developed from the 3 levels of U 
and U 


meal, and week of testing were determined by the 


Once this was done, the combinations of day, form, 
confound 
ing relation defining the design, which, however, is not shown. 
The analysis of variance table indicates the confounding of 
main effects and interactions with other main effects and 

factor 


founding with 3 or more factors is not shown. 


interactions (considering mess as one factor). Con 


RESULTS AND DISCUSSION 


Table 1 presents the basic data in the form of the 
mean preference rating for each session, obtained by 
assigning the values 1—9 to the scale categories begin- 
ning at the dislike end (2). N’s less than 30 were due 
either to spoiled questionnaires or to a subject’s not 
having tried the test food. The 27 means show con- 
siderable ranging from 5.79 to 
Statistically, this range of 2.50 scale points is very 
significant, despite the relatively small number of 
Evidence from other 
experiments (3) shows that differences of this order 


8.29 


variability, 


subjects at each test session. 


TABLE 1 


Preference ratings for orange juice obtained at meals over a 
period of three successive weeks 


Session| Mess | Week | Day! | Meal? | Question N Mean 
naire rating 
1 A 1 M B 1 24 7.Of 
14 A 2 Ww D 4 29 7.07 
27 A 3 F Ss 2 28 8.29 
7 B 1 F B 1 29 
11 B M D 2 29 
24 B WwW 1 29 
4 I Ww B J 32 7.28 
17 2 F D 27 6.85 
21 } M 8 4 29 7.55 
2 F 1 M D l 29 7.01 
15 F WwW Ss 27 7.01 
25 F F B 2 1 6.06 
5 ( l W D 2 
18 G 2 I Ss 1 29 6.69 
1 G M B 4 21 6.95 
I l Ss 29 7.38 
10 I 2 M B 2 27 6.37 
2 I Ww D 1 26 7.42 
3 K | M 1 7.76 
13 K Ww B 4 24 6.50 
26 K } D 2 29 7.10 
t I 1 W Ss 2 29 7.45 
lf I 2 F B 1 27 7.30 
0 I M D 4 28 7.14 
. M 1 F D 4 29 8.24 
12 M 2 M Ss 2 30 8.17 
22 M w B 1 26 7.19 
Grand mean—all sessions...... 
Range of session 


'‘ Monday, Wednesday, Friday 

? Breakfast, Dinner, Supper. 

‘Number of foods appearing on the questionnaire for the subject 
to rate 


mean much more than just preference trends; usually 
they may be taken as indicating important differ- 
ences in objective food behavior. In Table 2 the data 
are grouped in different ways to show the effect of 
each category of each variable. 

Table 3 presents the analysis of variance for the 
entire experiment. An analysis of variance using all 
of the data would have been arithmetiecally very diffi- 
cult because of the unequal number of ratings at 
various Therefore, for purposes of this 
analysis, ratings were discarded from various ses- 
sions in such a way that there were an equal number 
for all sessions while the mean and standard devia- 
tion remained invariant 

The effects of day, week, and questionnaire form 
Little more can be said 


SESSIONS. 


were clearly insignificant 


TABLE 2 


Preference ratings for orange juice obtained by grouping test 
meals for each category of each variable 


Variable Categ f Mean Range of 
tings rating means 
M la 7.26 
Day Wednesday 9 250 6 OR 0.28 
i 258 7.2 
Questionnaire | 1 food 246 7.13 
2 foods 9 263 7.08 0.19 
4 foods , 245 7.27 
First q 258 7.26 
Week Second i) 249 7.03 0.23 
Third 9 247 7.16 
Breakfast 241 6.89 
Meal Dinner ; 254 7.10 0.58 
5 9 259 7.47 
Mess A 81 
B 87 1.49 
} RR 
F 87 
G 78 
I 
kK 82 
M 5 


about them except to qualify the findings by taking 
into account the limited ranges of the variables. The 
day variable did cover the entire range which is 
practical for pretesting. tests are never run 
on week-ends simply because so many conditions may 
change at that time. The variation in number of foods 
included on the questionnaire was a minor, though 
practical, one. It is worth while to have demon- 
strated that stated preferences will remain constant 
in spite of this difference in the rating task; however, 
we obviously cannot conclude that other changes such 
changes in instructions or description of the 
categories would effect. Similarly, 
there was practical value in showing that no effect 
could be attributed to the general time factor (week) 
over a 3-week period, since most pretests are short 
range affairs. However, logic warns us against the 
general conclusion that we need never expect such 
effects. There may be changes in the weather, long- 
range seasonal changes, changes in personnel or their 
type of duty, or changes in morale. We can suppose 
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TABLE 3 


Analysis of variance based on preference ratings for orange 
juice obtained at 27 different meals 


Sum of Mean 
Mex 
squared 
deviations 


Degrees of 


F-ratio 
freedom 


Variable 
square 


Week { 
MUiUz).. 

MF? ( FU?) 

MD (WL, MU,U2) 

MU, ( WU®). 

MU: (DU?) 

DU, = MU?U2 = MW 

Within Cell (error) : 1998 
Total ‘ 2186 


Significant at 5° level 

2 Significant at 1% level 

* N's of all test sessions were reduced to 21 for purposes 
analysis 

F—Questionnaire form; M-——Meal; D—Day; W—Week; 
Components of mess 


that the present negative result was dependent on 
maintaining a temporary stability in regard to such 
relevant factors. 

The effects of mess and meal were both significant. 
Mess had the greatest absolute effect, the means vary- 
ing over a range of 1.49 scale points (see Table 2), 
and was significant at the 1% level. Such group 
differences seem to be typical of preference testing. 
Similar effects can nearly always be found whether 
one considers laboratory preference and trained 
panel tests or various field situations. On the whole, 
group effects are probably the most troublesome fac- 
tor that must be dealt with in planning tests and 
interpreting results, since their causes are not pre- 
cisely known. Much of this effect, perhaps all of it 
in laboratory testing, may be due to sampling vari- 
ations within a population where preference itself is 
quite variable. However, additional factors are 
probably involved in the present situation. Each mess 
has a different group of food service personnel with 
varying skills and motivations, so that there will be 
opportunities for differences in food preparation and 
serving. The individuals constituting each group eat 
together and are usually together in many other 
situations. Also there may be basic differences among 
the groups of men. For example, they may be as- 
signed to different types of duty or attitudes may 
develop in different patterns for other reasons. Such 
factors could cause physiological or psychological 
differences between groups which could affeet food 
preferences. Even though a relatively large and 
significant amount of variation in preference was 
attributable to mess in this experiment, it is possible 
that this represents only a part of the potential 
range, since the number of messes was small, they 
were all at the same post, and all of the men were 
assigned to the same type of duty. 

The variation due to meal is significant at the 5% 
level and, again, the range of 0.58 of a scale point 


may be considered important. One might expect 
differences in preference for many foods depending 
on the meal at which they are served, because custom 
dictates that certain foods are more appropriate for 
some meals than for others; however, this does not 


explain the present results. Orange juice would be 


considered as more appropriate for breakfast than 
for any other meal, yet here the breakfast mean lies 
at the low end of the range. Our search for explana- 
tions has to be speculative. The reason may have 
been the novelty of being served the drink at an un- 
expected time. Perhaps a better reason lies in the 
fact that the study was run during hot weather and 
most of the men were engaged in strenuous basic 
training activities. This suggests the explanation that 
the cool beverage had a greater refreshment value in 
the evening because the men were more thirsty after 
work. Preference was not found to be significantly 
correlated with temperature or humidity as measured 
at meal times or with daily average temperature or 
humidity; however, no data were available on rela- 
tive degrees of activity so that a test of this factor 
was not possible. 

The only interaction which proved to be significant 
was that between meal and one of the components 
of mess (MU?,), which is confounded with the inter- 
action of day and the other component of mess 
(DU?.). 
terpretation of the finding on the basis of the present 


It is impossible to make any specific in- 


experiment. 

This experiment was concerned with only one food, 
and one cannot assume that the pattern of variation 
established would be typical of all items. For exam- 
ple, it is possible that preference for many foods 
would remain constant from one meal to another, and 
that preference for a limited number of foods would 
vary during the week because of customs of serving. 
Here we did not investigate even a small sampling of 
foods, but had to be content with intensive examina- 
tion of only one; however, since variation was found 
with orange juice, it would seem likely to occur with 
other foods. 

The fact that one must expect such variation does 
not mean that the normal meal situation cannot be 
used for pretesting.* Pretesting is concerned more 
often with establishing relative preference values 
within a group of similar items than it is with estab- 
lishing absolute levels of acceptance. Typical prob- 
lems might be: comparing dehydrated with fresh 
orange juice, comparing dehydrated potatoes made 
by different processes, or comparing a number of 
canned meat items. It is reasonable to assume that 
preference for similar items will be affected in the 
same way as elements in the test situation are 
changed, e.g., as the test moves from one mess to an- 
other, from dinner to supper, or from one week to the 
next. Whenever this is true the normal meal situation 
can safely be utilized to establish relative preference 
values simply by designing the test so that all items 
are subjected to the same set of conditions. 
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SUMMARY 


A single food was tested for preference at regular 
meals in military mess-halls over a period of three 
weeks. The total range of variation was large. a re 
sult which suggests that a preference rating estab 
lished in a single test of this type may be quite 
unreliable. The test design obtained information 
about the effect of five different factors on preference 
Of these, the effects of mess hall (subject group 
and of meal of the day were significant. The effects 
of questionnaire form, day of the week, and week itself 
were not significant within the ranges investigated 

This information has been useful in guiding the 


design of pretests utilizing the normal meal situation. 
It is suggested that the same general approach could 
be used to advantage to explore and evaluate any 


preference survey method 


LITERATURE CITED 


1. 0 fnalysis of Raeperiments, 
1952 W New York, N. Y., pp. 390-429. 

2. PERYAM » R » Pingrim, F. J. The hedonie seale 
met suring food preferences. In Methodology 
of Sei Test { S posium, 1957. Pages 9-15. 
The G ! Press, mi] gn, Illinois. 

3. Scuutz, H. ( Preference ratings as predictors of food 
consumptiol f Psychologist, 12, 412 (1957 


Antioxidant in Malt and Malt Sprouts’ 


Manuscript received May 14, 1957 


Traprrion aut. MALT IS USED pri 
marily as basic material for fermented and distilled 
beverages and secondarily as flavoring agent or 
enzyme source for baked or other cereal products 
New applications for malt consonant with modern 
food technology might be made available, however, 
by recognition of malt properties in addition to the 
established carbohydrate, protein, enzymatic, and 
Taiifel and Kochling (6) investi- 
gated the superior stability of coffee substitutes pre- 
pared from highly roasted malt as compared to highly 
roasted barley. They reported that ‘‘coffee-malt’’ 
exhibits antioxidant activity which originated in 
malting and was enhanced by roasting. 


flavoring values. 


secause of 
its dark color and high flavor, ‘‘coffee-malt’’ cannot 
be easily adapted to more general antioxidant appli- 
cations. This is a report of preliminary experiments 
which show that normally-dried commercial malts 
exhibiting light color and bland flavor as well as malt 
rootlets contain antioxidants capable of stabilizing 
food oils. The antioxidant is shown to be operative 
in flours prepared from malt materials and is effee- 
tive both at somewhat elevated temperatures as well 
as at room temperatures. Extracts prepared from 
malt ‘‘sprouts’’ (malt rootlets), which are a_ by 
product of the malting process, exhibited activity at 
concentrations customary for pure chemicals used in 
commercial antioxidant practice. 


‘ Presented at the Seventeenth Annual Meeting of the Insti 
tute of Food Technologists, Pittsburgh, Pennsylvania, May 
14, 1957. 


Dwight L. Baker and 
Nison N. Hellman 


Froedtert Malt Corporation, Milwau- 


Ay 


MATERIAL AND METHODS 


Flours. Flour samples of distillers’, brewers’, ‘‘ high dried’’ 
and carame nalts were prepared from commercial malts of 
the current year’s production. These malts differed primarily 
asa result of the temperature and rate of kilning or drying of 
the finished malt. Thus the final drying temperatures of dis 
tillers’, brewers’, ‘‘high ried’’, and caramel malts were 
approximate 110’ F., 190° F., 210° F., and 400 F. re 
spectively, Malts were pearled in a wire brush laboratory mill 

nd ground it hammer n to pass through a 1/16 inch 
round perforation exit screen \ malt rootlet flour was prs 
pared also by similarly grinding the commercial by-product 
known as malt sprouts. 

Extracts. Extracts of malt sprouts were prepared from the 
commercial mate! by 4-hour extraction in a Soxhlet extractor 
using water, met nol, etl iwetate, ligroin, or chloroform as 
extractants The bove solvents extracted 36.0%, 12.3%, 
2.3%, 0.6%, and 1.3% of the sprouts weight respectively. 
When tested for antioxidant tivity using extract weights 
equivalent to a constant weight of original sprouts, it was 
found that the methanol extract was most active and thus 
most ffective for extractio! 

Larger seale laborator preparations of malt sprout ex 
tracts were made by 5 eyeles of alternate, (a) suspension of 


malt sprouts for 15 minutes it ethanol (methanol weight 

sprouts weight 2) (b) centrifugation and (¢) decantation of 
the supernatant The extracte terial was then recovered 
asa solid by evaporating the methanol or by precipitation with 
either two volumes of chloroform or ten volumes of acetone 
Solvents were ev iporated Tron the collected precipitate in a 
stream of carbon dioxide. Yield of methanol extract approx 

mated 10 to 15% of the weight of sprouts originally used 

Oils and fats. Commercial samples of corn oil, cottonseed 
oil, and prime steam lard were used in tests of antioxidant 
activity. 

Antioxidant activity test. The presence of antioxidant was 
determined fron comparison of the rate of development of 
pe roxides in contro nd treated l samples, 
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For tests reported in Tables 1, 4, and 5, one hundrsd grams 
of oil, untreated control or containing various amounts of 
added malt products, were placed in a 250 ml. Erlenmeyer 
flask. Flasks were attached to a manifold and air or oxygen 
was introduced into the oil through capillaries of 1% inches 
length and 0.5 mm. diameter inserted to touch the bottom of 
the flask. Approximately 500 ml. gas per minute was bubbled 
through the samples during the entire course of the experi- 
ment. Depending upon the specific experiment, aeration was 
performed at room or regulated elevated temperatures. 
Periodically 2 ec. samples were removed from the aeration 
flasks, centrifuged in a clinical centrifuge and analyzed 
iodemetrically for peroxides by the method of Stuffins and 
Weatherall (5). Peroxide value is given as milliliters of 
0.002N sodium thiosulfate consumed for 1 g. of oil in the 
iodometric titration. In the absence of interfering substances, 
each integral amount of the peroxide value so expressed would 
equal 2 milliequivalents of peroxide per 1000 g. of oil. 

Stability tests reported by data in Tables 2 and 3 were 
determined by the method of Blank et al. (1), generally re- 
ferred to as the AOM stability. 


RESULTS AND DISCUSSION 


In a prolonged stability test at room temperatures, 
it was shown that the addition of various malt flours 
inhibited accumulation of peroxides in corn oil 
(Table 1). Compressed air was bubbled through the 
oil samples during the 160 day course of the experi- 
ment and the samples were at room temperatures, 
25° C.+ 5° C. It is apparent from the results, par- 


TABLE 1 


Antioxidant properties uf malt and malt sprout flours 
at 25°C. + 5°C. 


Peroxide value 
Corn oil plus additive 
if 


None, Control 

0.013% NDGA... 

0.027% 
10% Distillers’ Malt Flour 
20% Distillers’ Malt Flour 
10% Brewers’ Malt Flour........ 
20% Brewers’ Malt Flour 
10% “High Dried” Malt Flour 
10% Caramel Malt Flour 

10° Malt Sprout Flour 


ticularly the 160-day values, that the malt flours 
exhibited a pronounced antioxidant effect. Antioxi- 
dant potency correlated with malt drying tempera- 
ture; higher drying temperature of malt lowered 
antioxidant effectiveness. Malt sprout flour showed 
definite antioxidant activity; however, it was less 
than that found for any type of malt. 

Many of the applications of antioxidants in fats 
require effectiveness at the higher temperatures en- 
countered in baking, cooking or unfavorable storage. 
Stability tests performed at higher temperatures 
afford not only time acceleration but also a judgment 
of antioxidant activity in heated fat. Table 2 lists 
the AOM stability values of lard, and lard which had 
been treated with malt and malt sprout flours. Under 
the conditions of the test the fat is held at 97.7° C. 
and thus the marked antioxident effect of malt 
products in this test indicates heat stability. Food 
uses, however, may require stability under condi- 
tions of heat in the presence of moisture and this will 
require further investigation. 


TABLE 2 


Antioxidant effect of various malt flours on lard at 97.7° C. 


AOM stability, hr 


10% Caramel Malt.... 
10% Malt Sprouts 


The antioxidant effect of malt flours is proportional 
to their concentration in the fat. This is shown by 
the data of Table 3 which lists the AOM stability 
values of lard containing 0 to 30% brewers malt or 
malt sprout flours. The activity of the malt flour 1s 
approximately twice that of malt sprouts. 

Extracts of malt products which showed enhanced 
antioxidant activity were prepared by extraction of 
malt sprouts with methanol followed by precipita- 
tions of solutes with chloroform or acetone. As 
measured by inhibition of rate of peroxide aceumula- 


TABLE 3 


Influence of concentration of malt flour on 
AOM stability of lard 


AOM—hr. 
Concentration of additive 


Brewers’ malt Malt sprouts 


4.5 4.5 
13.7 10.0 
22.5 13.0 
34.0 16.5 
47.6 26.1 
54.5 30.5 
70.0 89.0 


tion in oxygenated corn oil (Table 4), 0.01% econcen- 
trations of such dried extracts showed marked anti- 
oxidant activity. 

Undoubtedly a factor affecting the antioxidant ac- 
tivity of the malt products is the solubility or extract- 
ability of the active principle into heated oil which is 
shown in the following experiment. Five per cent of 
dried extract prepared by methanol extraction of 
malt sprouts and vaporization of solvent (cf. ma- 
terials section) was suspended in corn oil. Oil extrac- 
tions both at room temperature and 100° C. as shown 
in footnotes to Table 5 were then made of the malt 
sprout extract. Table 5 presents the peroxide values 
found for the oil extracts upon treatment at 97- 
103° C. with oxygen bubbling through the oil. The 
low peroxide value of the heated oil extract points up 


TABLE 4 


Inhibition of peroxide accumulation in corn oil at 100° C. 
by .01% malt sprout extracts 


Peroxide values 


Extract B 


Extract A 
O1% 01% 


Control 
2.80 2.45 
9.13 5. 3.60 
19.88 10.60 
18.35 
Extract A—Chloroform precipitate of methanol extract of malt 
sprouts. 
Extract B—Acetone precipitate of methanol extract of malt sprouts 
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19.4 
: 13.0 
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© 
ee, Initial | 88 days | 137 days 160 days 
1.40 8.80 17.20 23.18 
os 1.25 8.78 12.57 15.05 
7 1.30 7.43 10.93 12.83 
: 1.05 3.43 2.19 3.40 
‘ 1.10 2.98 1.55 | 2.00 
5 1.25 3.70 2.94 4.78 
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a7 1.25 2.48 | 2.98 5.13 
1.55 3.30 | 3.20 5.40 
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ANTIOXIDANT IN MALT 


TABLE 5 


Peroxide values of heated corn oil extracts of a malt sprout 
antioxidant preparation’ 


Corn oil, Control 
Room temperature extract 


pon ( extract® 


Prepared by methanol extraction of malt sprouts followed by 
evaporation of solvent 
25% of antioxidant preparation suspended in corn oil 30 minutes 


room temperature, allowed to stand overnight, and removed by cen 


triftugation 
'5% of antioxidant preparation suspended in corn oil at 100 Cc 
for 30 minutes, allowed to stand overnight reheated for 2 hours at 


100° C, and solids removed by centrifugation 


the marked effect of hot oil in dissolving the anti- 
oxidant. 

in this preliminary investigation no attempt was 
made to isolate or chemically characterize the anti- 
oxidant substances responsible for these observations. 
Substances of known antioxidant properties can be 
anticipated to occur in malt—tocopherols, phytic 
acid, phosphatides, and reductone-like substances. 
The presence of tocopherols is assumed by analogy to 
Reduectones have been postu 
lated in malts and are considered to influence beer 


other cereal seeds (2). 


stability (4). The various antioxidant substances 
may function in a natural synergistic fashion to 
enhance overall activity. Further work is proceeding 
on isolation and identification of the antioxidants of 
malt. 

The peroxide values used in this study to gauge oil 
stabilization, although indicative, are not sufficient 
Measurement of 
favor stabilization requires organoleptic evaluations. 


to measure flavor stabilization. 


Preliminary trials using a taste panel to evaluate the 
prevention of rancid flavor in potato chips by dust- 
ing chips with malt flour have shown promise (3). 
It is of interest to note that at an effective level of 


malt the flavor of the fresh chips was not pereeptibly 
altered by this treatment. 
It is obviously premature to discuss extensive food 


applications of malt products as antioxidants. All 
other factors being equal, however, there is an in- 
herent security as to lack of toxicity in the stabiliza- 
tion of food by admixture with a natural wholesome 
food such as malt. A further advantage of malt, 
which is available in a variety of forms, is that it may 
provide in addition to antioxidant activity, flavoring, 
enzymatic activity, and coloring to the degree desired. 


AND MALT SPROUTS 


SUMMARY 


Preliminary experimental evidence is presented to 
show that malt product flours serve as antioxidants 
for edible oils. Five to thirty per cent of malt product 
flours when added to lard inhibited the accumulation 
of peroxides upon aeration or oxygenation. At room 
temperature flours from distillers, brewers, caramel 
malts and malt ‘‘sprouts’’ showed decreasing order 
of antioxidant activity. The antioxidant of malt 
sprouts could be concentrated by methanol extraction 
of sprouts which dissolved 10 to 15% of the source 
material. At 0.01% 
showed marked capability for inhibiting peroxide 
accumulation upon oxygenation of corn oil at 100° C. 
Preliminary trials suggest usefulness of the natural 


coneentration, such extracts 


wholesome food malt as flours in stabilizing flavor of 
food products prepared in or with oil. Particularly 
advantageous to the use of malt as an antioxidant in 
food is that in addition to its inherent food values, 
by selection of malt type, flavoring, enzymatic or 
coloring values to the degree desired can be simul- 
taneously achieved. 
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Time-Temperature Tolerance of Frozen Foods. 


XI. Retail Packs of Frozen Red Sour Pitted Cheeries 


Manuscript received July 8, 1957) 


IPLES AND OBJECTIVES of the 
project on time-temperature tolerance of frozen fuods 
have been outlined and discussed by Van Arsdel in 
the first article of this series (7). Results on several 
frozen fruits have been reported (3, 4,5). This paper 
deals with commercially packed frozen red sour 
pitted cherries. 


MATERIALS AND METHODS 


The cherries used in these experiments were processed in 
commercial plants with commercial equipment, and thus they 
represented frozen fruit that is normally distributed to the 
retail trade. Two ‘‘lots’’ were obtained from Oregon in 
1950, two from Michigan in 1952, and 5 from Michigan in 
1953. The cherries were soaked in water at 50 to 60° F. for 
8 to 16 hours, pitted, sorted, washed, and weighed into con- 
tainers in the ratio of 4 parts fruit to 1 part 60% sucrose 
sirup. Some samples were packed in paperboard metal-end 
containers and some in hermetically sealed tins. Some lots 
were frozen on trays in air-blast freezers operated at —10° to 

10° F. and others were case-frozen in cold rooms with cir- 
culating air at —10° F. After freezing, the fruit was shipped 
to the laboratory in insulated containers with dry ice which 
maintained the product’ temperature below 0° F. at all times. 
On arrival the samples were placed in a constant temperature 
room maintained at —L0° F. until the experimental tempera 
ture studies were begun. Each lot consisted of 120 to 500 re 
tail packages and represented a typical commercial pack. The 
lots were selected to represent different commercial growing 
areas, handling practices, packaging materials, and freezing 
procedures, 

Temperature schedules. Since the retail pack of frozen red 
sour pitted cherries is very limited and since results with other 
frozen fruits have shown that 20° F. can be used as an 
accelerated storage temperature, most of the work on cherries 
was done at a steady temperature of 20° F. Results obtained 
at this temperature are very similar to those which oceur both 
below and above 20° F. A limited number of samples were 
stored at 0°, 10°, 25° F., and at a regularly fluctuating cycle 
from 0° to +20° to 0° F. every 24 hours. Some samples were 
exposed to a simulated distribution pattern in which the 
product was gradually warmed to +23° F. and cooled to 0° F, 
over a 14-day period, followed by additional storage at 20° F. 

Sufficient samples from each lot were stored at the experi- 
mental tenrperatures to provide 4 to 6 packages for testing 
after each of 6 to 10 storage periods. At the end of the hold- 
ing period samples were immediately cooled to —20° F. and 
maintained at this temperature until compared with their 
respective controls. The controls for each lot were maintained 
at a constant —20° F. 

Organoleptic evaluation. Hxperimental and control samples 
were thawed in the draft of an electric fan for 2 hours, drained, 
prepared as pie filling and baked in a two-crust pie at 425° F. 
for 30 minutes, After cooling, the samples were presented to 
3 judges who had extensive training and experience in judging 
quality faetors in red sour pitted cherries. Three experimental 
samples and a hidden control were presented with a labeled 
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control, and the judges were asked to rate the samples on a 
7-to-1 seale for flavor and texture. The labeled control was 
rated 7.0 for each factor. Each sample was replicated 6 times, 
giving a total of 18 judgments. Coior was evaluated separatels 
by the same judges using the same number of samples, replica 
tions, and rating seale. The individual judge’s ratings wer 
very consistent for replicate samples, and there was excellent 
agreement among judges. Therefore the organoleptic results 
were expressed as panel averages for each quality factor and 
the difference between average ratings of the hidden controls 
and stored samples were plotted against storage time. 

Physical and chemical measurements. Measurements were 
made on 4 to 6 packages, which were thawed and drained as 
described in the previous section. The number of visibly cis 
colored cherries in each package was counted and expressed as 
a percentage of the total number. To measure the intensity 
of discoloration, the brown cherries were placed in matched 
glass dishes and reflectance measurements were. made with a 
Hunter Color and Color Difference Meter. The instrument was 
standardized with a red tile (SKC-70) supplied by the Na 
tional Bureau of Standards. The values used were Rd 8.6, 
64.4, and ‘*b’’ 17.3. 

The distribution of color between cherries and sirup was 
determined by measuring the transmittaney of a water extract 
of the drained cherries and a diluted solution of the drained 
sirup at 515 ma. The procedure was the same as for rasp 
berries (6) except that the extraction was made with 0.3% 
oxalie acid solution to prevent color loss during blending. Rat: 
of tannin oxidation was determined on samples prepared as 
slurries in a blender according to the procedure previously 
deseribed 

For firmness measurements the thawed cherries were filled 
level full in the sample box of a pea tenderometer and read 
ings were taken on scale 2. A total of 4 readings was obtained 
from 2 packages of cherries. 

Soluble solids were determined on the drained cherries and 
sirup by refractometer and expressed as per cent sucrose. 

Drained weight was determined on samples thawed for 2 
hours in cireulating air at 70° F. and drained for 2 minutes on 
an S8-mesh sereen, 


RESULTS AND DISCUSSION 


Enzymatic color changes during storage at 20° F. 
The most readily observable visible change in cherries 
stored at 20° F. was discoloration or browning of 
the fruit exposed to the headspace atmosphere. As 
with peaches the severity of this enzyniatic discolora- 
tion was found to depend upon the degree of sirup 
coverage and storage temperature. Unlike peaches, 
however, there is an actual loss in the red anthocyanin 
pigment as well as an oxidation of other tannin-like 
phenolic compounds which are converted to brown- 
black substances. The relative rates of these two re- 
actions under standardized conditions (2) are shown 
in Figure 1. It is apparent that the rates of tannin 
and color loss are very similar and that discoloration 
in red sour cherries occurs as a result of oxidation of 
the pigment as well as other tannin-like compounds 

The incidence of browning in hermetically sealed 


| 
> 
4 
36 


FROZEN 


ODS. 


TIME-TEMPERATURE TOLERANCE OF 


Value 


Q 


S 
— 
= e Tannin 6) 2 24 36 48 60 72 

30+ Fs Days of Storage at 20° F 
Figure 3. Degree of enzymatic discoloration as measured by 


changcs in the Hunter ‘‘a’’ value. 


4 1. browning (Figure 2 thus indicating a good cor- 
100 120 = 


40 
Reaction Time at 75° F. (Min) 


Figure 1. Color and tannin loss in a constantly aerated 
slurry of red sour pitted cherries. 


relation between the two measurements. After 4 


weeks, however, the number of brown cherries re- 


mains essentially constant while the change in f‘a’’ 


value or reiative redness continues to increase. Thus, 


even though the number of brown cherries remains 
tins held at 20° F. is shown in Figure 2. It is ap- fairly constant, the intensity or degree of browning 
parent that the cherries exposed to the headspace in ied cherries: continues wn increase. 
atmosphere became discolored rather rapidly and Effect of container. As with frozen peaches, her- 
thereafter essentially no increase in number of brown metic containers are much more protective than the 
cherries occurred, This relation would be expected metal-end, paperboard type. Figure 4 shows the 
in a hermetic container, since oxidation would be increase in brown cherries with time at 20° F. for 


limited to the amount of oxygen sealed in the can 


and the degree of sirup coverage. There was no sig 


nificant difference between lots obtained during 1952 70} 
and 1953. The maximum number of brown cherries > 
(after S to 10 weeks of storage at 20 varied be- 
tween 15 and 18% of the total in each container. : ' 
Although counting the number of brown cherries = 50r 
gives an excellent indication of the incidence of 5 
browning, it does not necessarily provide informa s ff 
tion with regard to degree or intensity of discolora 2 
tion. To arrive at a measure of the intensity, the a 
exposed cherries in hermetic containers were placed 
in matched glass dishes and color was measured with @ fT 
a Hunter Color Difference Meter. The largest differ 7 = 
ences between control and stored samples were given 4 
by the ‘‘a’’ value, which is a measure of relative red- 
ness. Bright red unbrowned cherries gave an ‘‘a 0 ° 20 30 40 50 
value of about 35, while the dull brownish samples Days of Storage at 20 F. 
gave readings as low as 20 to 25, The change in ‘‘a Figure 4. Effect of container on the rate of browning in 
value at 20° F. is shown in Figure 3. It will be noted frozen red sour pitted cherries. 


that for the first 3 to 4 weesk of storage the shape and 


slope of this eurve are very similar to those for 


both composite and hermetic containers. The superi- 


ority of the tin can is obvious for reasons already 


mentioned. The continual supply of air to the 


pro lucts due to the breathing action of non-hermetie 


= g 2 containers causes extensive and severe browning in 
Fo ° ° this type of container. It should be emphasized, how- 
¢ ever, that if the temperature is maintained at 0° F. or 
é 1952 lower, differences due to container type are greatly 
minimized, 
® Color distribution. In addition to enzymatie color 
& 1 i 1 changes which have been discussed in the previous 
0 12 24 36 48 60 72 section, a transfer of color from cherry skins to sur- 
Days of Storage at 20° F rounding sirup occurs at 10° F. and above. A typical 


Figure 2. Incidence of browning in frozen red sour pitted example of color transfer at 20° F. is shown in 


cherries packed in tin cans. Figure 5. This is the same type of change which was 
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© Droined Cherries 
@ Drained Sirup 


Color Index Units 


A. i i 


24 36 48 
Days of Storage at 20° F. 


Figure 5. Effect of storage at 20° F. on color distribution in 
frozen sirup packed cherries. 


60 


found in frozen raspberries (6). Expressed in terms 
of color ratio, or color index of fruit/color index of 
sirup, control samples varied from 3.5 to 4 and after 
4+ to 6 weeks at 20° F. dropped to values in the neigh- 
borhood of 1.0 or lower. After 3 to 4 weeks at 20° F. 
the submerged or unbrowned cherries were a light 
pale red, while the sirup had acquired a deep red 
color in contrast to the control samples in which the 
cherries were bright red and the sirup light pink. 
Obviously these changes can be used as a guide in 
evaluating temperature history. 

Soluble solids distribution and drained weight. As 
pointed out in previous papers in this series, the 
soluble-solids distribution between fruit and sirup 
can serve as an excellent thawing indicator. Figure 


Soluble Solids Ratio Fruit / Sirup 


Days of Storage 


Figure 6. Effect of temperature on soluble solids distribu- 
tion in frozen red sour pitted cherries. 


6 shows that this is true for cherries as well as other 
fruits packed in sirup or sugar. A _ soluble selids 
ratio of 1.0 is attained only when the pack has been 
completely thawed long enough to allow equilibrium 
between fruit and sirup. For cherries stored at 
30° F., this requires 8 to 10 days. However, it will 
be noted that a ratio of 0.9 is obtained in less than 5 
days, indicating rapid exchange of solids and water. 
On the other hand, at 20° F. there is a very gradual 
increase in soluble-solids ratio until an apparent 
equilibrium value of approximately 0.8 is reached. 
Therefore, when values of 0.9 to 1.0 are found, it is 


virtually certain that the product has been com- 
pletely thawed at some time. 

No consistent trends of increasing or decreasing 
drained weights were observed at 10° to 30° F. in the 
9 lots of commercial samples tested. However, a 5 
to 10% decrease in drained weight was observed in 
samples which were slowly frozen in cases when com- 
pared to rapidly frozen fruit from the same lot. This 
was the only consistent difference observed between 
rapid and slow frozen fruits. The rapidly frozen 
samples reached 0° F. in approximately 6 hours while 
the slow frozen material required 36 to 48 hours to 
reach the same temperature. 

Changes in firmness. One of the most interesting 
changes observed at 20° F. was a definite increase in 
firmness. This change was easily demonstrated by 
tenderometer measurements (Figure 7). 


Firmness 


Increase in Tenderometer Value (Scale 2) 


Days of Storage at 20° F 


Figure 7. Effect of storage at 20° F. on firmness as measured 
by tenderometer. 


increases rather rapidly during the first 4 to 5 weeks 
and then gradually levels off at a fairly constant 
value. Although there was some fluctuation in the 
tenderometer values for any given lot or time, the 
data indicate a very definite trend of increasing 
values with time and no significant differences be- 
tween lots or seasons. The initial tenderometer values 
were in the range of 50 to 55 on seale 2, and increased 
to 65 to 70 after 8 to 10 weeks at 20° F. Gee and 
McCready have shown that these increases are as- 
sociated with decreases in methoxyl content of the 
pectin in the cherries (1). 

Increases in firmness of drained cherries were 
found to correlate very well with organoleptic firm- 
ness scores of cherries baked in pie. As shown in 
Figure 8 there is a good linear relation between the 
two methods of assessing texture changes in frozen 
cherries which have been exposed to elevated tem- 
peratures. Thus the tenderometer can be used for 
the objective measurement of firmness in frozen 
thawed cherries, and these measurements can be use- 
ful in predicting relative firmness of cherries in 
baked pies. 

Sensory evaluation of fruit as baked in pie. As 
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Figure 8. Relation between tenderometer and organoleptic 
firmness measurements. 


igure 9 indicates, the most readilv detectable organo- 
leptic change was an increase in firmness. This factor 
continued to increase rapidly during the first 4 weeks 
and thereafter appeared to level off in the same way 
that the tenderometer value leveled off after the 
initial rapid increase. When the instrument failed 
to register a change in firmness due to storage, the 
judges also were unable to detect significant texture 
changes. The flavor curve indicates that this quality 
factor closely paralleled firmness changes, but this 
relation may be largely due to the fact that it was 
impossible to eliminate the texture differences when 
flavor measurements were made. Even though judges 
were asked to disregard texture in their flavor evalu- 
ation there is little doubt that texture differences 
influenced flavor ratings. Although definite changes 
in texture and flavor occurred within 3 to 4 weeks 
at 20° F., it should be emphasized that these results 
were obtained with highly trained judges and do not 
necessarily indicate consumer reaction. Even though 
samples became detectably firmer and changed some- 
what in flavor, the judges considered even the 6- 
and &-week samples to be completely satisfactory in 
cherry pie. 

Since the color data were obtained on portions of 
pie prior to tasting, texture changes did not influ- 
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Figure 9. Effect of storage at 20° F. on color, firmness and 
flavor changes. Brackets represent total range of differences 
obtained with 7 ‘‘lots’’ of cherries. Units represent differences 
in average rating between control and stored samples. 
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ence the grading of this factor. The color curve 
indicates little or no difference between control and 
stored samples up to 6 to 8 weeks of storage at 20° F., 
and even then the observed differences were very 
small. Furthermore, if the stored samples were 
graded without benefit of a —20° F. control for com- 
parison, the 6- to 8-week samples were considered 
entirely satisfactory from a color standpoint. Thus, 
it appears that cherries packed in hermetic containers 
will discolor to the extent of about 14 to 18% of the 
total count, but when the fruit is prepared and baked 
in pie, this amount of browning does not appear to 
detract seriously from the appearance of the baked 
fruit. 

Storage at other temperatures and conditions. 
Examination of a limited number of samples packed 
in tin cans and held at temperatures other than 20° F. 
indicated that little or no change took place at 
—20° F. during 5 years and at 0° F. during 2 years. 
At 10° F. changes approximately equivalent to those 
which oecurred in 3 to 4 weeks at 20° F. developed in 
9 to 6 months, and at 25° F. they were evident in 1 to 
2 weeks. 

Storage under a simulated distribution pattern in 
which the samples were gradually warmed to 23° 
and cooled to 0° F. over a period of 14 days, followed 
by additional storage at 20° F. for various periods, 
indicated that deteriorative changes under these con- 
ditions are additive. Changes which occurred dur- 
ing the simulated transportation cycle were equiva- 
lent to approximately 1 week at 20°, and additional 
storage at 20” resulted in further changes which were 
approximately equal to those that occurred at a 
steady 20° F. without prior exposure to the simulated 
transportation pattern. These results are in agree- 
ment with those obtained with all other frozen fruits 
studied to date. 

Storage at a regularly fluctuating cycle from 0° 
to +20° to 0° F. every 24 hours gave results which 
were very similar to those obtained at a steady tem- 
perature of 10° F. for periods up to 6 weeks. There- 
fore, it appears that as in other frozen fruits, fluetu- 
ation per se does not cause flavor or color changes 
which would not be expected at equivalent steady 
temperatures. 


SUMMARY 


Nine lots of commercially packed frozen red sour 
pitted cherries have been evaluated over a period of 
3 seasons. A small highly trained panel found 
definite texture and flavor differences in all lots after 
3 to 4 weeks at 20°F. Color differences in baked 
pie did not change appreciably until the cherries had 
been held 6 to 8 weeks at this temperature. 

The most readily observable change in the thawed 
unbaked cherries stored at 20° F. was browning of 
fruit exposed to headspace atmosphere. Hermetically 
sealed tins were superior to composite cartons from 
the standpoint of preventing enzymatic discoloration 
at elevated) temperatures. The number of brown 
cherries and degree of browning as measured by the 
Hunter Color Difference Meter provided a means of 
estimating temperature history. Color distribution 
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between cherries and surrounding sirup was also 
useful in determining time-temperature exposure. 

Soluble solids distribution was found especially 
useful as a thawing indicator. 

The most readily detectable change in pie-baked 
cherries was an increase in firmness with storage 
time. A linear relation was fennd between organolep- 
tic assessment of firmness changes and tenderometer 
Ineasurements. 

Storage under fluctuating temperatures and simu- 
lated distribution patterns indicated that changes 
which occurred under these variable temperature 
conditions were similar to those which occurred at an 
equivalent steady temperature. 
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xvesticanion of the flavor sta- 
bility of frozen turkey dinners and turkey pies was 
undertaken to develop comprehensive and _ reliable 
information on the storage stability of these rela- 
tively new products, which are of greatly increased 
Turkey rather than chicken 
products were selected for the initial studies because 
turkey is less stable than chicken under all condi- 
tions thus far studied (8). 
found to be satisfactory for preventing deteriorative 
changes in the flavor of the turkey products, would 
be satisfactory, presumably, for chicken products of 
the same type. To determine whether or not com- 
parable stability was achieved after different process- 


commercial interest. 


Therefore, conditions 
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ing conditions and to permit incorporation of antioxi- 
dants as a means of retarding expected deteriora- 
tive changes, commercially prepared products were 
supplemented by studies of 
produets. 

Storage temperatures included constant tempera- 
tures ranging from —30° F. (—34.4° C.) to 20° F. 
(—6.7° C.) and temperatures fluctuating uniformly 
from —10° to 10° F. (—23.3° to 12.2° C.) and from 
Q° to 20° F. (—17.8° to —6.7° C.) in a 24-hour sine 
wave cycle. Limited studies were also made of the 
effect of storage at 10° F., either preceded or followed 
by storage at 20° F. 


laboratory-prepared 


METHODS 


Laboratory-prepered turkey dinners consisting of 40.8% 
bread dressing, 14.8% dark meat, 22.2% white meat, and 
22.2% gravy were packaged in aluminum pie plates (diameter 
9 inches, depth % inch) with a heavy aluminum foil covering. 
The following procedure was used in the preparation of the 
plates: 
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Three lots of frozen, ready-to-cook, whole (16-20 Ibs. The laboratory-prepared dinners were reheated from the 


turkeys were obtained from two commercial sources. They frozen state in a rotary oven for 60 minutes at 450° F. and 


were held at —20° or —30° F. until prepared as dinners. Not the commercially prepared dinners and pies were reheated 
more than 2 months elapsed between killing the birds and from the frozen state according to the directions on the 
preparing the dinners, except for controls that were vrepared package. 

at the end of the various storage periods. The frozen turkeys Components of the turkey dinners tested for flavor changes 
were halved with the electric saw and the halves were ran were sliced light and dark meat, dressing, and gravy. All 
domized among the treatments in each lot. The halves were components of the turkey pies were tested, ineluding crust, 
thawed approximately 17 hours at room temperature (70° F.), diced turkey meat, peas, and sauce. Composites rather than 
and then simmered in covered stainless-steel kettles containing individual components were tested by the judges. 

one liter of water per 1800 g. of bird. For treatments receiving At each storage period from 2 to 4 samples were compared 
antioxidant, a formulated antioxidant composed of 20% buts at one time by a panel of 6 trained judges who ranked the 
lated hydroxyanisole, 6% propyl gallate, 4% citrie acid, and samples for off flavors and checked for any stale, rancid, or 
70% propylene glycol was added at a concentration of 0.005% other off-flavor Results were analyzed by the method of 
of the uncooked weight of the turkey halves to the water in analysis of variance with the usual reduction in number of 
which the birds were simmered. Cooking time was approxi degrees of freedom required for ranked data. Least significant 
mately 2 hours, or until the internal temperature of the breast difference was determined by the method of Scheffé (11). 
muscle reached 190° F. The turkeys were chilled at 35° F. for There were 4 replications of all comparisons at each storage 
1 hour; then the meat was separated from the bone and slice period. Storage periods ranged from 0.5 to 15 months (Table 


0.15 inch thick on a meat slicer. 1). The samples were judged for flavor under sodium lights 
The formula for the dressing was as follows: a commercial to mask any possible differences in appearance. 
bread stuffing mix 30.6%; butter, grade AA 15.9%: defatted Peroxide values were determined on the meat and dressing 
turkey broth, 44.69%; fresh onion, 8.9%. separately at the early storag periods for both the laboratory 
The gravy consisted of 6.0% fat. 5.6% flour (2/3 waxy and commercially-prepared dinners, Since the values were con 
rice, 1/3 wheat), 87.31% defatted turkey broth, 0.9% salt, sistently lower on the dressing than on the meat, at the lates 
0.18% pepper. Hydrogenated vegetable oil was the fat use storage periods determinations were made on the meat only. 
in all laboratory preparations except those designed to test Peroxide values were determined on a composite of the meat 
the value of an antioxidant addition. In the latter, turkey fat and sauce of the turkey pies. In the laboratory preparation 
was also used. the treatments in which antioxidant was of the dinners, peroxide values were also determined on the 
added to the fat used in the gravy, the amount added was 0.1% turkey fat extracted from the broth immediately after cooking 
of the weight of fat used in the gravy. The dressing was the turkeys. Peroxide values were determined by the method 
placed in the bottom of tie plate. On top of this were the described by Pool et al. (9 
dark meat slices, then the light meat slices, and finally th Reduced ascorbic acid and echlorophyll-pheopiytin conver 
gravy. sion determinations were made on the peas in a limited num 
Plates were frozen in a —20° F. air blast freezer for 24 ber of commercially prepared turkey dinners by the pro 


hours, and then transferred to —30° F. until all dinners in each cedures used by Dietrich et al 


lot were prepared. They were then stored at the required 


storage temperatures. RESULTS 


Commercially prepared turkey dinners and pies were ré 


moved from the shipping cartons and stored with air space 1. Dinners and pies stored at constant temperatures. Flavor 
between the individual packages on racks in the storage rooms. changes occurring during frozen storage of the turkey dinners 
Dinners were in compartmented aluminum trays with an and turkey pies were less pronounced than had been expected 
aluminum cover, boxed, and overwrapped. Pies were in alumi on the basis of previous studies of frozen cooked turkey (4, 7). 
hum pie plates, boxed, and overwrapped. The first change detected in these products was generally a 


TABLE 1 


Effect of frozen storage on off-flavor development of turkey dinners and pies 


Commercial or 


Samples ranked for degree of Dinners laboratory Statistical significance of differences at s age time months) tested 


off -fla vor or pies 


preparation 
Dor P) Cor lL) 5-1 1.5-2 i2 


' Stored uncooked, cooked at end of storage periods 


Difference not statistically significant 


Difference statistically significant (P 0.05) 
* Difference statistically significant (P 0.01) 
Multiple éntries for a single storage condition indicate tests on more than one lot 
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loss of the typical ‘‘fresh’’ turkey flavor, followed by the 
development of a stale flavor and, under some conditions, a 
rancid flavor. Occasionally, and without any relation to stor- 
age temperature, other off flavors deseribed as ‘‘ painty’’ and 
‘*fishy’’ were encountered. There was no apparent difference 
in rate of off flavor development in commercial and laboratory 
preparations held under comparable storage conditions. The 
only samples distinguished with any consistency by the panel 
were those held under the extreme storage conditions—dinners 
and pies held at 20° F. and dinners prepared at the end of the 
various storage periods from turkeys held ungooked at —30° F. 
(Table 1). The products held at 20° F, had a stale or rancid 
flavor that was detected in the dinners after 1.5 to 2 months 
of storage and in the pies after 3 to 4 months of storage. 
The dinners prepared at the end of each storage period from 
uncooked turkeys held at —30° F. had a typical fresh turkey 
flavor that distinguished them from the cooked dinners stored 
at —30° F. and above for 6 to 12 months. Although in a few 
instances dinners stored at 10° F. were judged to have signifi- 
cantly more off flavor than those stored at lower temperatures, 
in general, products held in the temperature range —10° to 
10° F. were not consistently distinguished from each other 
after storage periods ranging from 1 to 12 months. The 
judges commented occasionally on a stale or rancid flavor in 
products stored at all of the temperatures. Comments were 
most frequent on products stored 6 months or longer. 

Peroxide values of the meat used in turkey dinners pre 
pared commercially or in the laboratory generally inereased 
with increasing storage time and temperature. Peroxide values 
of dinners stored at —30° F. remained low (10 or less) during 
12 months’ storage, and those of dinners stored at 20° F. 
became high (35 to 80) after 6 months’ storage. Dinners 
stored at —10°, 0° and 10° F. had peroxide values ranging 
from 8 to 15 at storage periods of 4 months or less and from 
11 to 45 at storage periods from 6 to 12 months. There was no 
consistent difference in peroxide values attributable to stor- 
age temperature in the —10° to 10° F. range. Values were 
not higher after 12 months’ than after 6 months’ storage. 

In many cases peroxide values did not correlate well with 
detection of flavor changes by the judges. Peroxide values, 
for example, remained low (9 to 12) during 3 months’ storage 
of the dinners at 20° F., but the panel detected flavor changes, 
including rancidity development, after 14% months. Similarly, 
peroxide values of the dinners held at —30° F. for 6 to 12 
months and those of the dinners prepared at the end of the 
storage periods from frozen turkeys held at —30° F. were 
essentially the same, ranging from 6 to 11. Yet the panel 
consistently detected less off flavor in the dinners prepared at 
the end of the storage periods. Peroxide values of the turkey 
pies stored for 9 months at 20° F. remained low (12 or less), 
but the judges commented on the rancid off flavor after only 
4 months’ storage. Thus, without additional information con- 
eerning storage conditions, peroxide values are of little value 
in these products in determining presence of a rancid flavor. 

Considerable mold growth occurred on the crusts of turkey 
pies held for 9 months at 20° F. No visible growth occurred 
on pies from the same lot held for 6 months at 20° F. 

Mr. W. C. Dietrich of the Vegetable Processing Section of 
this laboratory determined aseorbie acid and the chlorophyll 
to pheophytin conversion in the peas in commercially pre- 
pared dinners. There was a 40 to 45% decrease in reduced 
ascorbie acid in control (—30° F.) samples due to heating of 
the dinners. (Heating sufficient to bring the dinners te serving 
temperature is adequate to cook the peas.) Storage of dinners 
at 10° and 20° F. before heating inereased the loss. One 
month of storage at 20° F. followed by heating resulted in a 
total loss of 75% of ascorbie acid, and 3 months’ storage at 
20° F. followed by heating resulted in a loss of 95% of aseor- 
bie acid. Three months’ storage at 10° F. followed by heating 
resulted in a 55% loss. These losses are in agreement with 
losses generally found in peas that are cooked following com- 
parable frozen storage. 

Considerable change in color oceurred during heating of 
the peas as measured by the per cent conversion of chlorophyll! 
to pheophytin. Heating caused a 5-fold average increase in 
pheophytin in the control samples, from 6% to a range of 
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25 to 34%. This large variation in conversion on heating over- 
shadows smaller changes of 2 to 5% caused by 1 to 2 months’ 
storage at 20° F. 

II. Dinners and pies stored at fluctuating or alternating 
temperatures. Storage of commercially prepared turkey dinners 
and pies and laboratory-prepared turkey dinners at fluctuating 
temperatures was no more damaging to flavor of these products 
than storage at the constant mean temperature. This finding 
is in agreement with results of similar flavor comparisons on 
uncooked frozen foods (2, 3, 5, 6, 10). 

Products held at temperatures fluctuating from 0° to 
20° F. in a 24-hour sine wave cycle were compared with 
products from the same lots held at a constant temperature 
of 10° F., and products held at temperatures fluctuating from 
—10° to 10° F. were compared with products held at a constant 
temperature of 0° F. No significant difference in flavor was 
found in any of the comparisons after storage periods of 1, 2, 
3, 4, 6, 9 and 12 months. Peroxide values of the products held 
at fluctuating and at constant temperatures were essentially 
the same for storage periods of 6 months or less. Peroxide 
values of the products at the fluctuating temperatures tended 
to be higher than those held at the constant temperatures 
after storage for 9 and 12 months. However, sufficient tests 
were not made to determine whether this difference was rea! or 
merely the variation usually associated with this determination 

Sequential storage of commercially prepared turkey dinners 
likewise caused no important flavor effeet. Dinners stored at 
20° F. for 4, 1 and 1% months followed by storage at 10° F. 
for 3 months were compared at the end of the storage period 
with dinners stored at 10° F. for 3 months followed by storage 
at 20° F. for %, 1, and 1% months. No flavor difference was 
found between the samples for any of the 3 comparisons (14 
mo. at 20° + 3 mo. at 10° vs. 3 mo. at 10° + % mo. at 20 
ete.). There were no differences in peroxide values for any of 
the comparisons. Under these rather limited conditions, th 
higher temperature at the beginning of the storage period was, 
therefore, no more detrimental to the product than the higher 
temperature at the end of the storage period. 

III. Dinners prepared with antioxidants. Hxperiments con 
dueted with laboratory-prepared turkey dinners showed that 
antioxidant addition was not particularly effective in prevent 
ing rancidity development at temperatures of 10° F. and 0° F 
for periods ranging from 2 months to 1 year. Two kinds of 
fat were used in the gravy, hydrogenated vegetable oil and 
turkey fat. A comparison of peroxide values of the dark meat 
and rancid flavor development (Table 2) showed that peroxide 
values and rancidity comments tended to be lower in the 
samples containing antioxidants. However, under none of 
these conditions did the judges find a statistically significant 
flavor difference between the dinners prepared with and those 
prepared without an antioxidant. Thus, the antioxidant in 
the sauce was not sufficient to prevent flavor changes in the 


TABLE 2 


Effect of antioxidant addition on peroxide values and rancid 
flavor development in meat in frozen turkey dinners 


Storage temperature (° F.) 


0 10 
Type of fat 


in gravy Antioxidant 


Storage time Storage time 


(mo.) (mo. ) 
6 9 12 


I. Peroxide values'* 


Hydrogenated added 
vegetable oil none 


Turkey fat added 
none 


Il. Rancidity comments (as % of total possible comments) 


Hydrogenated added 
vegetable oil none 


Turkey fat added 


none 


‘Value determined on fat extracted from dark meat. 
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dark meat in this type of product. It is possible that anti 
oxidants would be more effective under niore adverse holding 
conditions, but such conditions are not to be recommended. 


DISCUSSION 


probable explanation for the somewhat un- 
expected stability of these products at a storage tem- 
perature of 10° F. can be found by comparison with 
a previous study on laboratory-prepared creamed 
turkey (4). In the creamed turkey, as in the dinners 
and pies, the rendered turkey fat was not used in the 
sauce or gravy because of its recognized instability. 
The meat was covered with a sauce, effectively ex- 
cluding air from most of the sample. In hermetically 
sealed cans no flavor difference was found between 
the creamed turkey samples stored at 10° F. and 
those at —30° F. for periods as long as a year. In a 
more permeable packaging material, consisting of a 
carton, MSAT cellophane liner and laminated waxed 
paper overwrap, a somewhat stale off flavor was de- 
tected after 4 months’ storage at 10° F. and raneidity 
after 12 months. Apparently, therefore, since the 
turkey dinners and pies have a reasonably solid pack 
and are well protected from the air by the type of 
container used, they are reasonably stable even at 
10° F. Occasional rancidity and increase in peroxide 
values in the dark meat would be expected in portions 
of the sample not adequately protected from oxida 
tive changes. 

No stability problems are encountered by the in 
clusion of vegetables in products such as turkey 
pies. It has been shown previously (4) that although 
cooked peas stored in a loose pack develop off flavor 
in storage at a faster rate than do blanched peas, 
when stored in a solid pack surrounded by a sauce 
or gravy they have essentially the same stability 
Blanched peas are generally used in these products 
as reheating time is adequate to cook them, but vege- 
tables requiring a longer cook would require cooking 
before freezing. 


SUMMARY AND CONCLUSIONS 


Turkey dinners and turkey pies, both laboratory 
and commercial preparations, were evaluated for 
flavor and other changes after storage at temperatures 
ranging from —30° to 20° F. Stale and rancid flavors 
developed in from 114 to 3 months in samples held 
at 20° F., and significant loss of ascorbic acid in peas 
contained in the turkey dinners occurred in 3 months 
at 20° F. Mild stale flavors and occasional rancidity 
developed in these products after 6 to 12 months at 
10° F. and below. Thus, these products are 3 to 6 
times as stable at 10° as at 20° F. Under the condi 
tions used, antioxidant addition did not cause suffi 
cient improvement in flavor stability of the meat to 
warrant its inclusion in dinners stored for a year at 
0° F. or 6 months at 10° F. 


TIME-TEMPERATURE TOLERANCE OF 


X11 


FROZEN 


FOODS. 


Temperatures fluctuating from 0° to 20° F. and 
from —10° to 10° F. did not cause flavor changes dif- 
fering significantly from those held at the mean 
temperatures of 10° and 0° F 

Peroxide values generally increased with increasing 
storage time and temperature, but did not show suffi- 
cient correlation with rancid flavor development to 
be useful for predictive purposes. 

Although samples held for a year at 10° F. or 
lower showed flavor changes only part of the time, for 
optimum retention of the desirable qualities of turkey 
dinners and pies, exposure to 20° F. should be avoided 
and storage at 10° F. or lower should be limited to 
6 months or less. 
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Predicting the Color of Canned Sockeye Salmon 


from the Color of the Raw Flesh 


Manuscript received July 30, 1957) 


As IS THE CASE with many other 
food products, the color of canned salmon is a very 
important quality factor (5). Most salmon flesh 
contains red carotenoid pigments (2) which lend an 
attractive color to the canned products. In this coun- 
try, Government requirements for color must be met 
only for canned spring salmon (Oncorhynchus 
tschawytscha) (4). Specifications for red, pink, and 
white canned spring salmon have been defined in 
terms of Lovibond-Schofield red units (14). There 
are no official color standards for the other four 
species of canned salmon. However, the salmon can- 
neries generally, color grade all products each to 
their own standards. Unfortunately, the color grade 
must be predicted prior to canning. This has pre- 
sented a problem which industry has attempted to 
minimize by canning separately fish from areas 
known to have lower color quality and also by visual 
grading of the raw fish. Such visual grading is 
done without material standards for comparison. Al- 
though the Lovibond-Schofield instrument is suitable 
for inspection purposes, it is not used for the com- 
mercial grading of salmon. The color of the various 
grades of canned salmon have not been sufficiently 
uniform, indicating that more accurate methods of 
specification and prediction of the color are needed. 
Precise color specifications would be useful both for 
grading purposes and for the establishment of regu- 
latory standards. 

For the present study, an accurate objective 
method of color measurement was necessary. Charn- 
ley (5) and Charnley and Bolton (6) made color 
measurements of canned salmon using a modified 
Lovibond Tintometer to study the relationship  be- 
tween red and yellow color units. In recent years 
photoelectric instruments have been utilized for the 
measurement of the color of various food products. 
The Hunter Color-Difference Meter has had success- 
ful application in color studies on tomatoes (3, 16), 
tomato juice (11, 12) and strawberries (15). The 
Gardner Automatic Color-Difference Meter (1), which 
is an automatic model of the Hunter Color-Differ- 
ence Meter, was used in this investigation. 

Of the 5 species of Pacific salmon, sockeye (Oncor- 
hynchus nerka) was selected for study because it has 
the greatest commercial value in this area. This 
project was undertaken to determine a basis for indi- 
cating the visual color preference for canned sockeye 
salmon and to ascertain the feasibility of predicting 
the color of canned sockeye salmon from the color of 
the raw flesh. Other aspects included in this study 
were: (a) a comparison between color measurements 


44 


P. J. Schmidt and D. R. Idler 


Fisheries Research Board of Canada, 
Technological Station, Chemistry Sec 
tion, Vancouver, B. C. 


of raw and canned salmon made with the Beckman 
DU spectrophotometer, the Lovibond-Schofield Tint- 
ometer, and the Gardner Color-Difference Meter; (b) 
the correlation between the oil content and color of 
canned sockeye salmon; (c) the effect of increased 
temperature and time of processing on the color of 
the canned product; (d) the effect of post-mortem 
storage on the color of canned salmon. 


PROCEDURE AND MATERIALS 


Spectrophotometric measurements. Directional reflectance 
measurements were made using a Model DU Beckman Spectro 
photometer equipped with a reflectance attachment and a 
‘*photomultiplier’’ tube. A white vitrolite block calibrated 
against 2 different MgCO, blocks was used as a _ reference 
standard. Measurements were taken at 10 my intervals from 
400 to 750 mu and the slit width was never allowed to exceed 
0.15 mm. The LC.I. (International Commission on Illumina 
tion) tristimulus values for illuminant C were ealculated by 
the summation method (10). The large-scale chromaticity 
charts of Hardy (&) were used to obtain the dominant wave 
length and per cent excitation purity. 

Color-Difference Meter measurements. The Gardner Auto 
matie Color-Difference Meter was used for these measurements. 
This instrument is the same as the Hunter Color-Difference 
Meter, except that its measuring circuit has been changed to 
include motor-driven potentiometers for speed and ease of 
operation. The Rd seale and large area illumination without 
a cover plate were used throughout. The instrument was ad 
justed to give the reading of the reference standard before 
each sample was measured. For the raw samples, the average 
of triplicate measurements of Rd, a and b were taken, the 
sample being turned twice after the initial measurement. Sin 
gle readings of Rd, a and b were sufficient for the canned sam 
ples because of the excellent reproducibility of these measure 
ments. The reference standards were 2 colored porcelain-on 
steel tiles manufactured especially for this study and cali 
brated using the Beckman spectrophotometer, which was 
checked with standards supplied by the Gardner Company 
The Rd, a and b values were calculated from the tristimulus 
values using the appropriate equations (9). The reference 
tile used with the raw samples had Rd, a and b readings of 
8.73, 33.8 and 20.7 respectively, while that used with canned 
samples had values of 35.9, 15.4 and 24.1, respectively. The 
reflectance curves of these 2 tiles were similar to those of raw 
and canned sockeye salmon as shown in Figure 1. 

The Lovibond-Schofield Tintometer. This is a visual sub 
tractive colorimeter using Lovibond glass filters like the Lovi 
bond Tintometer but having an auxiliary device for controlling 
the luminance of the comparison field. Color measurements 
ean thus be made using only 2 of the 3 series of color slides. 
Conversion graphs are provided so that the readings can be 
converted to the 1.C.I. system. A MgCO, block was used as a 
reference standard and a liquid filter served to provide illumi 
nant C. The average of two measurements made on each sam 
ple was used. 

Preparation of samples. A half-lb. steak was cut from the 
section just forward of the dorsal fin of each raw fish. For the 
Color-Difference Meter and Lovibond-Schofield measurements, 
a small hone-free and skin-free sample was placed in a dish 3 
inches in diameter and one-half inch in depth and was smoothed 
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with a blade, For the spectrophotometric measurements th¢ 
sample was reduced in size to fit a one and one-half inch 
diameter dish. After taking the color measurements, the sam 
ple together with the steak from which it was cut, was placed 
in a half-lb. salmon tin, vacuum closed and processed at 
116° C, for 90 minutes. To make color measurements of the 
processed fish, the skin, bones and curd were removed and the 
remaining flesh and liquor were thoroughly mixed with a 


REFLECTANCE 


400 440 480 520 560 600 640 680 


WAVELENGTH (my) 


Figure 1. Reflectance curves for (1) reference tile for canned 
salmon measurements; (2) canned salmon; (3) reference tile 
for raw salnion measurements; (4) raw salmon. 


spoon, Samples were then placed in the dishes, smoothed with 
a blade and the color measurements taken. 

Determination of oil content. The oil content of the canned 
samples was determined by a method developed especially for 
this purpose (13 This method, which was more rapid than 
standard procedures, was employed because of the large num 
ber of samples (416) analyzed. To determine the oil content 
by this procedure the sample of canned salmon is minced in 
a Waring blender. Ten grams of the sample are weighed into 
a 100-ml. volumetric flask. Forty ml. of acetone and some 
boiling chips are added and the mixture is refluxed for one 
hour. Thirty-five ml. of methylene chloride are then added and 
the refluxing is continued for an additional 30 minutes. The 
solution is then cooled to 25° C., made up to volume with 
methylene chloride and shaken. It is filtered through glass 
wool and 50 ml. of the filtrate is measured into a 100-ml, tared 
beaker. The solvent is evaporated on a steam bath and later 
in a vacuum oven at 100°C. for 1 hour. After cooling, the 
beaker is weighed and the per cent oil is caleulated from the 


formula, “% oil wt. of oil/wt. of sample) X 186. This 
method has been compared with established procedures and 
the results will be published elsewhere. 


RESULTS AND DISCUSSION 


Comparison of 3  color-measuring instruments. 
Seven samples of both the raw and processed fish 
were subjected to color measurement using the Beck- 
man DU spectrophotometer, the Lovibond-Schofield 
Tintometer and the Gardner Color-Difference Meter. 
These measurements were converted to I.C.I. domi- 
nant wavelength and per cent excitation purity and 
are recorded in Table 1. The 3 instruments did not 
give identica results. Such discrepancies have been 
observed by other investigators working with dif- 
ferent products (7, 11, 15) 
spectrophotometer and Color-Difference Meter was 


Agreement between the 


better than between the spectrophotometer and Lovi- 
bond-Schofield 
period of time required for the spectrophotometric 


Tintometer. Because of the long 
measurements, considerable darkening of the sample 
surface occurred before the measurements were com- 
pleted and may account for some of the discrepancies. 
Agreement better for 
processed samples than for raw samples. This is not 


between instruments was 
surprising because the reproducibility of measure- 
ments with a given instrument was found to be much 
better for the processed samples, and may be at- 
tributed to the fact that the raw samples were not so 
uniform in color, had an irregular surface texture 
and slight translucency. The Color-Difference 
Meter has several advantages over the other two in- 
Because of the 
nature of the raw samples, more accurate results can 


struments for these measurements. 


be obtained with an instrument viewing a larger sam- 
ple area as does the Color Difference Meter. In addi- 
tion, this instrument is much more convenient and 
more rapid than either of the other two. 

Color measurements of raw and processed sockeye 
salmon. Typical reflectance spectra of a sample be- 
fore and after processing are shown in Figure 1. 
Processing increased the brightness throughout the 
entire visible region, particularly above 560 mp. 


TABLE 1 


Comparison of instruments for color measurement 


Raw Sockeye 


Spectrophotometer 
Dominant 
Y, % wave Purity % Y,% 
length mu 


Sample No 


3.39 603.6 56.0 9.0 

9.97 598.2 52.23 12.2 
5 10.6 599.0 57.5 11.5 
4... . 10.0 598.7 57.5 11.5 
° 12.1 595.6 54.0 14.0 
6 ‘ 9.96 600.0 58.0 12.1 
10.7 600.0 65.3 13.2 


Processed So 


15.9 588.6 413.6 
Buccs 589.8 19.6 

6 589.5 50.0 
16.2 587.6 413.0 40.8 
$2.2 589.5 50.2 36.5 
7 10.6 590.0 33.9 


Salmon 


lor-Difference Meter Lovibond Schofield 


Dominant Dominant 
wave Purity Y, % wave 


Purity % 
ength mu 


ength mu 


602.3 71.2 11.5 604.7 70.5 
598.9 66.5 11.8 r ) 66.0 
600.0 69.7 14 19.7 70.5 
600.1 68 12 601.7 70.4 
596.8 64.2 16.6 599.4 9.1 
300.1 68 12.9 600.5 73.2 
00.2 68.4 14.5 602.0 67.4 

ye Salmo 
48.0 0.1 48.3 
87.4 41.7 89.7 44.5 
89.1 40.7 90.4 47.3 
89.0 10.7 10.8 46.2 
86.3 41 43.7 59.2 $8.7 
$7.9 33.1 90.0 45.6 
48.2 ¥1.2 44.6 
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Color-Difference Meter data were obtained on sam- 
ples from 416 individual freshly-caught sockeye sal- 
mon before and after canning. The fish were caught 
in & different areas and at various times during the 
1956 season. The Rd, a and b readings for 60 of these 
samples were selected to contain approximately the 
whole range of colors, were converted to LC.I. tri- 
chromatic values and then to dominant wavelength 
and per cent excitation purity. Extensive changes 
occurred in each of the 3 color dimensions during the 
cooking process (Table 2). The samples became much 
lighter while the hue was shifted from red to orange- 
red and orange and the purity decreased. 

Color measurements of canned salmon, The a read- 
ings ranged from 7.1 to 29.8 and had an average value 
of 19.9 while the b readings varied from 19.5 to 26.9. 
There was excellent correlation between the a/b ratio 
and the dominant wavelength. However, there was 
very good agreement between the dominant wave- 
length and the a value alone, the linear correlation 
coefficient being 0.991 for the 60 samples previously 
mentioned. In addition, the @ value was found to 


TABLE 2 


Range of colors from converted color-difference meter 
measurements of 60 samples of sockeye salmon 
before and after processing 


Range 
Color attribute 
| Processed 


Lightness, % 
Dominent Wavelength, ma 
Purity, % 29.1— 60.0 


correlate well with purity and lightness, the correla- 
tion coefficients being 0.943 and —0.834, respectively. 
This meant that with an inerease in a value, there was 
an inerease in dominant wavelength, purity and dark- 
ness. During the course of these measurements it 
became evident that the @ readings were a good 
measure of visual color preference. A panel of quali- 
fied representatives from the salmon canning indus- 
try and from the Canadian Government Canned Fish 
Inspection Laboratory were consulted to make visual 
color judgments of approximately 100 samples of 
canned sockeye salmon. Their evaluations showed 
that the higher the a value the more preferable was 
the color of the product. In collaboration with this 
panel it was concluded that there should be 3 com- 
mercial color grades of sockeye salmon with specifica- 
tions defined in terms of a values as follows: grade 1, 
the best grade, shoul have a values greater than 20; 
grade 2 should have a values not greater than 20 and 
not less than 14.5, while grade 3 should have a values 
less chan 14.5. On the basis of these specifications, 
Table 3 lists the percentage of fish that were grades 
1, 2 and 3 when canned from each of the 8 areas where 
the salmon were caught. These data show that in 
general the sockeye salmon from the more southerly 
areas had a better color. Only the Rivers Inlet area 
contributed any appreciable number of grade 3 
canned salmon. Particular difficulty in color grading 


sockeye salmon from this area has been experienced 
by the industry. 

Prediction of a value of canned salmon. The prob 
lem of grading was thus reduced to predicting the a 
value of the canned product from the color of the raw 
fish. The a readings of the raw samples had an aver- 
age value of 34.7 and ranged from 16.8 to 43.3, while 
the b readings ranged from 14.9 to 25.8 with most 
of the readings falling between 18 and 23. As with 
the canned samples, the a/b ratio was found to be 
direetly proportional to the dominant wavelength. 


TABLE 3 


Percentage of sockeye salmon from different areas 
in each color grade 
| ™% of fish in each grade wher 
Area of capture a canned 
Grade 1 | Grade? | Grade % 
West coast of Vancouver Island.... 


Rivers Inlet 


Johnstone Strait.. 

Bella Coola 

Pender Harbour......... 

Fitzhugh Sound... on 


Linear correlation coefficients between the a values 
of the canned samples and the a, a/b and Rd values 
of the raw samples were as follows: a = 0.637; 
a/b = 0.787; Rd = —0.170. Regression equations for 
predicting the a value of the canned salmon from 
either the a or a/b value of the raw fish were as fol- 
lows: a, = 0.550 a, + 0.786 and a, = 18.479 (a/b), — 
10.801, where the sub-letters ¢ and r refer to canned 
and raw sample readings, respectively. The standard 
errors of estimate were 2.72 a units for the first equa- 
tion and 2.18 for the second. From the visual color 
evaluations made by the panel members mentioned 
earlier, the permissible grade tolerances for canned 
salmon were estimated to be = 1 a unit. This meant 
that a values as low as 19 for grade 1 and as high as 
15.5 for grade 3 were permissible, whereas the a 
values for grade 2 could extend from 13.5 to 21.0. On 
the basis of the above specifications, the a value sepa- 
‘ating grade 1 and 2 canned salmon was 20, while that 
separating grade 2 and 3 was 14.5. From the second 
regression equation, the a/b ratios for the raw fish 
corresponding to these a values were calculated to be 
1.67 and 1.37, as shown graphically in Figure 2. 
Grade specifications in terms of a/b ratios for raw 
fish can be stated thus: grade 1 — a/b value must ex- 
ceed 1.67; grade 2 — a/b value must exceed 1.37 but 
must be less than 1.67; grade 3 — a/b value must be 
less than 1.37. When the 416 samples were graded 
on their a/b ratios it was found that 37 samples or 
8.9% fell in the incorrect grade on the basis of the 
a value specifications and the limits outlined earlier 
for the canned fish. Of the incorreetly graded sam- 
ples 15 of them with an average a value of 17.5 were 
placed in grade 1 instead of grade 2, 18 samples with 
an average a value of 21.9 were placed in grade 2 
instead of grade 1, 4 samples with an average a value 
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COLOR OF CANNED SOCKEYE SALMON 


of 12.9 were in grade 2 instead of grade 3, and only 
1 sample was incorrectly placed in grade 3. The sam- 
ples that were incorrectly graded were not from any 
particular area nor of any particular period of the 
season. The average a value of the canned samples 
placed in each of the 3 grades was as follows: grade 
] 21.0; grade 2 19.0; grade 3 11.2. The per 
cent of fish in grades 1, 2 and 3 now was 56.9, 39.7 and 
3.4 respectively. When a similar grading procedure 
was applied using the @ values of the raw fish rather 
than the a/b ratios, 12.5% of the samples were in- 
correctly graded. This method failed particularly 
in correctly placing the grade 3 samples. These re- 
sults indicated that the color grade of canned sockeye 
salmon could best be predicted from the a/b ratio of 
the raw fish and that the prediction within specified 
limits was 91° accurate 


r= 0.787 

Syx+2178 

Yo=18.48 Xa/b-10 80 
Ne 


a OF CANNED SALMON 


GRADE 3 


100 120 137 167 180 200 220 240 
a/b OF RAW SALMON 


Figure 2. Regression line for estimating a readings of 
canned sockeye salmon. 


If visual grading, based on these specifications, 
were desirable, at least 2 material reference standards 
would be required, one having an a/b ratio of 1.67 
and the other having a ratio of 1.37. The a values of 
20.0 and 14.5 for canned fish were applied to the first 
regression equation to give the best-a values for such 
reference standards, namely 34.9 and 24.9. To retain 
the correct a/b ratios, the b values were calculated to 
be 20.9 and i8.2 respectively. The average Rd values 
for 76 raw samples whose a/b ratios varied from 1.65 
to 1.69 was 12.9 while that for 23 samples with a/b 
ratios ranging from 1.30 to 1.45 was 14.1. Thus the 
complete specifications for such reference standards 
are: (a) Rd = 12.9, a =349, b = 20.9: (b) Rd 

14.1, a 24.9, b = 18.2. Visual grading utilizing 
standards with such specifications is currently under 
investigation. Color grading by means of an auto- 
matic photoelectric method measuring a/b ratios of 
the raw fish would of course be more satisfactory. 
However, the commercial application of such a 
method will require further experimentation. 

Relationship of oil content to color. The oil con- 
tent of each of the 416 cans of processed sockeye sal- 
mon was determined. The data in Table 4 show that 
in general the more desirable color grades of sockeye 


TABLE 4 


Average a readings and average oil contents of sockeye salmon 
of 3 different color grades from 8 different areas 
\verage 


oil 
content 


Average 


a reading 


salmon had a slightly higher oil content. However, 
on an area basis this was not always true. For exam- 
ple, Juan de Fuca samples had a higher average oil 
content (14.9% 
the samples from 4 other areas. For a given area the 


but a lower average a value than 


grade 1 samples had a higher average oil content than 
the grade 2 samples except for the Rivers Inlet and 
Pender Harbour areas. 

Effect of increased temperature and time of process- 
ing on ¢olor. Samples from 10 sockeye salmon with 
an average a/b ratio of 1.74 when raw, were processed 
in the usual manner at 116° C. for 20 minutes after 
which the average a value of the canned samples was 
22.6. From the same fish another 10 samples with an 
a/b ratio of 1.76 were processed at 121° C. for 90 
minutes, resulting in an average a value of 21.1 for 
the canned products. A third group of 10 samples 
from the same fish with an average a/b ratio of 1.79 
was processed at 116° C. for 2 hours, the resulting 
canned samples having an average a value of 21.0. 
These data show that a 5° C. increase in the tempera- 


ture of processing or a 30-minute increase in the cook- 


ing time resulted in an increased color loss. 

Effect of post-mortem storage conditions on color. 
Samples were taken from fresh sockeye salmon for 
immediate color measurements while the remainder 
of the fish was stored in either crushed ice or refriger- 


TABLE 5 


The effect of post-mortem storage in ice and refrigerated 
sea water on the color of canned salmon 


Average 
a value of 
canned 
Sar iples 


21.5 
21.4 
20.8 
21.0 
20.4 
6 days in seawate at wee 2 19.1 


Average a/b 
ratio of raw 
samples 


ated sea water at —1.1° C. for color measurement 
later. Another batch of fish was “tvided crosswise 
into 2 equal parts to permit simultaneous storage in 
ice and refrigerated sea water. The results, shown in 
Table 5, indicate that the color of canned salmon was 
not adversely affected by the post-mortem storage of 


the raw fish in either ice or refrigerated sea water. 
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SUMMARY 


This study has shown that the Gardner Color- 
Difference Meter is a suitable instrument for the 
color measurement of raw and canned sockeye sal- 
mon. It was found that the a reading alone is a 
suitable measure of the color of canned salmon and 
can be best predicted from the a/b ratio of the raw 
fish. Three grades with specifications in terms of 
color measurements of both raw and canned fish have 
been proposed. 

It was found that in general the canned salmon 
with the higher oil content had a more desirable 
color. 


Small increases in the time and temperature of 
processing resulted in slightly greater color losses. 

Color losses during processing were not  signifi- 
cantly affected by the post-mortem storage of the fish 
in ice or refrigerated sea water prior to canning. 
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A Method of Evaluating Modifications in 


Sample Presentation 


To the Hunter Color-Difference Meter” ” 


Manuscript received August 13, !9 


Sr DIES MADE in this laboratory 
on the role of sweeteners in fruit preservation (1) 
entailed measurements obtained by means of the Hun- 
ter Color and Meter. Difficulties 
were experienced with the usual ,method of sample 
presentation 


Color-difference 


(2) due to eolor differences - between 
fruit pieces and sirup, inability to obtain uniform 
samples without destroying the intact fruit or ber- 
ries, and slowness of the method. The sample presen- 
method of Tinsley, Cain, and Sidwell (5), 


whereby a circular dish is suspended above the meter 


tation 


by a spindle attached to the lid of the dish, minimized 
the inaccuracy due to non-uniformity of sample and 
also permitted samples to be presented more rapidly. 
When this method was used, however, it was neticed 
that preserves and other viscous materials formed a 
tacky undesirable seal between the dish and its lid. 
In addition, the sample dish frequently rotated in a 
plane which was not perfectly horizontal, and the 
means of rotating the dish did not allow the standard 
tiles to be used in the same position as the sample 
dish. 

Accordingly, the Hunter meter and its use have 
been further modified to eliminate some of the objec- 
tions to the method of Tinsley, Cain and Sidwell. 

Since experience has indicated that color differences 
examined this are 
small, it is extremely important that any modifica- 
tion does not decrease the sensitivity of the meter 


between samples laboratory 


and that differences between duplicate readings be 
minimized. It is the purpose of this report to present 
a means of evaluating the sensitivity of the modified 
meter to small color differences. For this evaluation 
the colors of certain chemicals were varied svstemati- 
cally by the addition of lighter or darker materials 
and the samples presented to the meter in different 
Differences in scale values were then evaluated 
in terms of the meter’s ability to 


ways. 
*“see’’ 


small color 
variations. 


EXPERIMENTAL 


Modification of the meter. 
Hunter meter and the modified means of presenting the sam 
ple to the meter. The dish is supported by 3 vertically-oriented 


Figures 1 and 2 show the modified 


wheels and rests against the 2 horizontally-rotating wheels. 
* Technical 
ment Station. 
"Supported by a 


tion, New York City. 


Paper No. 1069, Oregon Agricultural Experi 


grant from the Sugar Research Founda 
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Department of Food and Dairy Tech- 
nology, Oregon State College, Cor- 
vallis, Oregon 


Figure 1. Modified Hunter meter. 


tilted 
against the side 
considerable portion of 


Spring tension rubber wheel 
toward the dish 
of the dish. 
the sample is presented to the 
tween the dish and the 

Test materials. 
used to test the response of the instrument to samples placed 


directly upon it and 


keeps the drill 


and the 


powered 
driving wheel firmly 
As shown in Figure 2, 
instrument. The distance be- 
meter is about: inch 

Various food products and chemicals were 
rotated above it. Among these materials 


were strawberry preserves, green beyns, corn, picric acid, cal 
cium chromate, green chalk and artists color, and 
red food dye (cherry 

Procedures. A. 
eated by the sample was placed in a circular plastic 
dish about 6 inches in diameter and 144 inches high. The dish 
was supported above the noted Rheo- 
drill speed allowed the dish to be rotated 


lifference in instrument 


a powdered 
red}. 
instrument. As indi 


Sample rotated abot 


Figure 2, 
instrument as above. 
statie control of the 
at 30-40 reading or cen- 
trifugal disintegration of the sample was noted in this speed 
range. 

B. Sample 


the cireular dish was placed in sma!l 


r.p.m.; no 


placed on instrument. he same sample used in 


‘ectangular plastie dishes 


about 1% inches high and a little larger than the specimen 
area of the exposure unit. Two of these dishes were needed 
to contain the entire sample. Three measurements were taken 


progressively along the axis of the dish (the whole exposure 
at all 
dish placed across the exposure window. 
until duplieates checked within 0.3 
readings obtained 
from the 2 dishes were averaged and this average value use’ 


in the The 


window of the in 


istrument being times), and 


coveres 
one reading with the 


teadings were repeated 


units on each seale All the lengthwise 


ealculations., ‘across’ readings were treated 


similarly. 
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Figure 2. Modified means of presenting sample. 


C. Color measurements of fruits and vegetables. Straw 
berry preserves, green beans, and whole kernel corn were 
measured as they came from the container. The beans and 
corn were subsequently homogenized and the color values of 
the homogenate also measured. The ‘‘L’’, ‘‘a;,’’ and ‘‘b,’’ 
seales were used for all color measurements. The instrument 
was standardized against National Bureau o* Standards porce- 
lain tiles as follows: for strawberries, the SKC 70 tile having 
seale values L 48.8 and br 16.4; for green 
beans, the SKC 15 tile having seale values L = 58.2, ay = 21.0, 
by, 14.5; for corn the SKC 35 tile having seale values 
L 73.4, ay, 1.0, by = 31.7. 

D. Color measurements of chemicals. The chemical com 


27.0, ay 


pounds mentioned above were measured on the L, a; and by 
scales, using the same tiles mentioned previously. The color 
values of the chemicals were then altered slightly by the addi 
tion of small amounts of charcoal, calcium carbonate, or chemi- 
eals of different colors. 


RESULTS AND DISCUSSION 


Since this laboratory is concerned mainly with 
yellow, green, and red fruits and vegetables, these 3 
colors were used to evaluate the instrument. The 
modification of the meter did not allow the circular 
dish to be placed directly upon the exposure unit and 
it was necessary to transfer the sample to smaller 
plastic dishes. All dishes used were examined care- 
fully for clarity and freedom from scratches. 

The data in Table 1 show the color values of dif- 
ferent food products when the samples are rotated 
above the instrument and placed directly on the 
exposure unit. It is noted that the variation in color 
values seems to be partially a function of the specific 
food product and its form. Whole kernel corn, for 
example, placed on the meter shows a difference of 
about 114 to 2 units in by, value from the same sam- 
ple rotated above the meter. Blended corn, in con- 
trast, shows almost the same by; regardless of presen- 
tation method. Extremely heterogeneous materials 
like strawberry and cherry preserves may show 
marked differences in color values depending on 
whether the dish is. placed across the exposure unit 
or moved lengthwise progressively along the unit. 
Since these differences are presumably due to the 
ratio of solid material to sirup or brine, the large 
circular dish offers the advantage of allowing the 
worker to obtain an integrated color value representa- 
tive of the entire sample. The data obtained from 
the use of standard chemicals, all presented as uni- 
form powders, show that differences in color values 
cannot be attributed solely to non-uniformity of sam- 
ple; the method of presentation affects the color 
values obtained. As noted by Tinsley, Cain and Sid- 
well (5), L values are generally lower when the sam- 
ples are presented by the rotating dish method. How- 


TABLE 1 


Influence of method of presentation upon Hunter values 


Method of presentation 


Lengthwise 
Substance 


‘orn, whole kernel No. 1.. 
Jorn, whole kernel No. 2 
‘orn, whole kernel No. 3 


Corn, blended No. 1. 
Corn, blended No. 2... 
Corn, blended No. 5... 


Beans No. 1 
Beans No. 2 
Beans No. 


Beans, blended No. 1 
Beans, blended No. 2... 
Beans, blended No. 3 


Strawberry Preserves No. 1 


Strawberry Preserves No. 2 
Strawberry Preserves No 


Cherry Preserves No. 1 
Cherry Preserves No. 2 
Cherry Preserves No. 3 


Piecric Acid... 
Green Chalk... 
Cherry Red.. 


Rotated 


50 
y 
. &F 
‘s 
| 
4 
ay by L a, by ay, by 
59.1 0.9 27.1 59.8 0.9 27.6 15 29.1 
61.9 0.8 27.5 61.6 1.1 28.1 61.3 1.2 
61.8 0.9 28.6 62.2 0.8 28.8 60.5 1.1 10.0 
4 65.6 —0.4 31.4 65.7 O35 65.3 —O.3 41.3 
66.4 1.0 31.0 66.4 OR $1.5 65.7 0.7 10.8 
68.3 —1.5 31.0 68.2 1.4 31.5 66.1 —0.8 30.9 
33.6 9.7 32.8 7.6 9.6 29.9 9.0 
32.9 7.7 9.3 32.3 —7.5 9.4 29.8 —7.3 9.2 
32.5 —8.1 9.1 32.7 —8.3 9.8 29.7 —7.9 9.3 
ny 
40.9 ~10.8 14.0 40.6 -10.4 1.8 33.7 —10.6 13.9 
40.8 10.3 13.2 10.6 13.2 39.4 —10.5 14.0 
40.5 —10.8 14.2 39.7 10.3 14.0 38.6 —30.7 14.1 
13.5 2.2 1.4 11.5 2.3 1.2 13.6 6.1 6.2 
13.3 3.0 2.2 12.9 | 2.0 13.4 5.9 6.2 
ag Bi 13.6 3.4 2.0 12.6 3.5 2.0 13.6 5.6 5.8 
13.0 4.3 5.1 12.2 1.3 5.1 12.6 4.9 5.4 
4 ta a 14.1 5.0 5.6 13.1 5.1 6.0 12.8 5.8 5.8 
a. . 12.8 2.9 1.3 11.4 2.5 1.0 12.7 5.7 5.8 
78.4 —6.5 29.1 78.2 —6.6 29.6 77.3 —6.5 28.8 
42.5 —17.7 61 41.8 18.0 6.5 41.3 —18.2 7.0 
29.1 16.2 7.5 27.9 16.7 7.5 26.5 17.3 8.1 


ever, when the standard plaques were presented to 
the meter at the same distance as the rotating dish, 
the values agreed on each seale within 0.2 units with 
those obtained with the plaque resting on the meter. 
This agreement is in line with that mentioned by 
Francis (3). Presumably, the difference in behavior 
between the standard plaques and actual samples is 
due to the smooth uniform surface of the former. 

This laboratory uses the Hunter meter as a color- 
(difference meter to evaluate gross changes in appear- 
ance of foods as a result of processing and storage. 
More attention was paid, therefore, to the differences 
in readings obtained within a presentation method 
using «different samples than to caleulations of domi- 
nant wave lengths and per cent purity from the 
actual dial values. The calculated dominant wave 
length would depend upon dial readings but, since 
dial readings or dominant wave leneths ean be cor- 
related with color score or acceptability, any reliable 
presentation method would be valuable to the food 
scorer. In this study readings taken with the dish 
placed across the exposure unit are compared with 
those taken with the dish rotated above the unit. 
Many commonly available chemicals. dyes and other 
powders were investigated for use as standard sam- 
ples, and those which yielded color values which 
approximated that of the standard plaque or the 
food under investigation were selected. 

The data in Table 2 indicate the changes in L, ay, 
and by, values as material were mixed, lightened or 
darkened. The results show that small color differ. 
ences were measured effectively by either method. 
Also, the differences between the highest and lowest 
LL, ay, and by readings for each group of dyes are 


approximately the same for the spot method and the 


TABLE 2 
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rotational method, indicating no diminution in over- 
all sensitivity of the modified instrument, Conse- 
quently, the precision with which each method 
measures an individual reading becomes of prime 
importance. The analysis of variance summarized in 
Table 3 indicates that the rotational method is much 
more precise than the spot reading method. The ‘‘effi- 
ciency ratio’’ listed in Table 3 is the ratio of the 
variances and indicates the number of spot readings 
needed in place of each rotational reading to obtain 
the same standard error of the mean. For example, 
the L reading for picric acid shows an efficiency ratio 
of 1.33; this means that 1.33 spot readings are needed 
to give the same accuracy as one rotational reading. 
In many cases six or seven times as many readings 
are needed under the spot reading method. and for 
by of cherry red thirteen times as many spot readings 
are needed to give the same precision as one rotational 
reading. 

Hunter (4) has shown that the absolute accuracy 
of a reading is a function of the color difference be- 
tween the color of the sample and that of the refer- 
ence sample. The method described herein suggests 
a means of minimizing, or at least standardizing, the 
inaccuracy. By using suitable materials a dye mix- 
ture very close in color value to that of a food being 
analyzed routinely can be prepared and then used as 
a secondary standard. 


SUMMARY 


The Hunter meter and sample presentation method 
have been modified to eliminate certain objections to 
previous methods. The modified instrument allows 
the sample dish to rotate in a plane parallel to the 


Sensitivity of different methods to small color differences 


Hunter values 


spot readings 


Substance Modification 


66.2 7.2 23.7 


Green Chall 


40.4 16.1 7.4 


\ green chalk: B A plus Cat'Os: ( B plus geen tempera: D 


\ 27.9 16.7 7.5 


Cherry Red ( 28.3 15.3 7.4 
D 


I 29.7 16.5 


B 


\ plus charcoal: C B plus CaCOa: D 


pure dye 


Differer 
eadings tated readings 


plus additional CaCOs: E = D plus additiona] CaCO 


es between Hunter v les Differences between 


\ plus chroomate; ( B plus additional chromate: D C plus charcoa I D plus additional charcoal 


plus Cherry red 
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TABLE 3 
Variance of spot readings and rotational readings 


Variance Efficiency 
rotational reading | ratio 


Variance 


Subs 
ubstance spot readings 


Pierie Acid 0566 
0732 0214 

OR43 541 

Green Chalk L O917 0150 
060 

by 2 0070 

Cherry Red L 7 0155 
a, 5! 0102 

b, 2 0021 


top face of the meter and allows the standard tiles to 
be used in the same position as the sample dish. 
Certain colored chemicals were used to determine 
the sensitivity of the modified meter to small differ- 
ences in color. Compared to the original instrument 
the modified meter is equally sensitive but more 
precise and reliable in measuring color differences. 


Radiation-Induced Changes in 


Bread 


(Manuscript received May 14, 1957) 


| RADIATIONS, although 
capable of sterilizing, pasteurizing, or deinfesting 
various food products, produce concomitant flavor, 
textural, nutritional, and other changes (10). In 
particular, ionizing radiations have been shown to 
destroy certain grain-infesting insects (1, 6, 9). These 
zrain-insect studies and other studies (3, 8) have 
also revealed some of the undesirable changes in the 
finished flour product that are attributable to the 
radiation treatment. This paper describes work un- 
dertaken to establish a treatment level threshold at 
which flavor change could be detected in bread made 
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from both milled irradiated wheat and irradiated 
flour. No attempt was made to mitigate, by chemical 
or physical means, the associated flavor change. One 
physical property, loaf volume, was measured. 


EXPERIMENTAL 


Approximately 100 Ib. of hard red spring wheat and 70 Ib. 
of an all-purpose flour of comparable protein content were 
irradiated with a 1,000,000-volt, resonant-transformer, electron 
beam generator (7). Dose measurements were based on ioniza 
tion chamber dosimetry. 

All bread used in the tests was made by the recipe given in 
Table 1. The actual amounts of ingredients used yielded a 
1% pound loaf. The tests were conducted over a 4-month 
period with limits of 3 tasting days a week and 2 judgments 
a day. All bread was tasted within a few hours after baking; 
loaf weights and volumes were measured one hour after baking. 
The bread samples, % x 3 x 1 inches, were presented to the 
7 male panel members (not all of whom were present each 
tasting day) according to randomly selected triangle arrange 
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RADIATION-INDUCED CHANGES IN BREAD FLAVOR 


TABLE 1 


Bread recipe 


Ingredient Relative weight 

Flou roo 
Yeast 1.58 
Suga 2.95 
Salt 1.47 
Non-fat dry milk solids 1.84 
Hydrogenated shorten'ng 5.05 
Potassium bromate 0.0005 
Water 63.2 

Added only to the non-commercial flour. 
ments of the irradiated and non-irradiated (control) bread 


samples, 

rhe panel members were instructed to use the warm coffee 
and water rinses as they wished and to wait 5 minutes before 
the second group of samples for the day. The tests were 
conducted in two consecutive series; first, bread made from 
flour and, second, bread made from flour milled from irradiated 
wheat. During the first series the panel members were in 
formed of the correctness of their judgments; however, this 
practice was abandoned during the second series. Since the 
100 lb. of wheat used in the second series was all irradiated on 
the same day, and since the bread was tasted over a period of 
several weeks, the 2 treatment levels tested on any particular 
day were chosen by random numbers to avoid the introduction 
of any systematie error in the results due to a possible change 
in irradiation-induced flavor with time. To lessen any possible 
flavor carry-over, the lower treatment level was tasted first on 
each tasting day. Shortly after the first series was started, 
the panel was asked to not only identify the odd sample, but 
to tell whether it was irradiated or not and to state a 
prefers nee, 

The threshold is that defined by Bierman, Proctor, and 
Goldblith (2), the dose at which 50% of the judgments (above 
chance are correct. Since the responses at each particular 
dose are quantal in nature, i.e., the judge is right or wrong, 
the per cent of correct judgments will be binomially dis 
tributed. The logarithm of the dose was chosen in the expecta- 
tion that it would be a normalizing transformation of the dis 
tribution funetion. The final analysis was made, using the 
probit of the per cent of correct judgments adjusted by Ab 
bott’s form: ‘a and the logarithm of the dose (5). The weight 
ing coefficients used were those required by the fact that one 
third of the judgments will be correct on a purely chance 
basis; this modification avoids the introduction of any spuri 
ous precision in the threshold limits. The loaf volumes be 
tween treatments were analyzed by co-varianee to correct for 
the daily variation in the control loaf volumes. The loaf 
volume means were compared using Studentized multiple 


ranges (4). 


RESULTS AND DISCUSSION 

The probit lines coresponding to judgments made 
on irradiated wheat and irradiated flour are given in 
Figure 1. Each plotted point represents 17 or more 
judgments. The extension of the probit line for flour 
beyond the plotted points is justified by the existence 
of a point at 500,000 rep at which ali of 10 judgments 
were correct. This point can not be plotted because 
its probit is infinite. These lines and the correspond- 
ing thresholds are based on the judgments of four 
of the panel members (the same four in both cases). 
These judges were selected to represent the data on 
the basis of their discriminatory ability as evidenced 
in preliminary tests, and on the basis of attendance 
at the tasting sessions. The judgments of all the 
panel members are given in Tables 2 and 3 in which 
are included the additional results with respect to 
ability to tell whether the odd sample was irradiated. 
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and irradiated wheat. 


Dose (thousands of rep) 
Figure 1. Probit lines for bread made from irradiated flour 


The levels of significance were determined from pub- 
12). 


lished tables (17, 


Dose rep) 


1.0x 
2.5 x 10* 
5.0 x 10* 
1.0x 10 
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*Significant at the 
Significant at the 
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Taste panel results (all judges) 
Irradiated flour 


Correct select 
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In the ease of bread made from irradiated flour, 
two doses were given that were not included in the 
probit analysis. Figure 2 shows control 500,000, 
1,000,000 and 10,000,000-rep loaves. These latter 2 
loaves were those excluded from the final analysis. 
One taste test was conducted with the 1,000,000-rep 
loaf; the samples were placed under red lamps to 
avoid a choice being made on the basis of the obvious 
color difference. The 6 judgments were all correct; 
therefore, this dose was eliminated from further trial. 


Figure 2. Bread made from irradiated flour. 


The 10,000,000-rep loaf had such a disagreeable odor 
and taste, to say nothing of the appearance, that it 
was not tested at all. Such high doses, well above 
those necessary to kill insects, were employed to 
ensure exceeding the threshold dose. 

The group threshold established by the probit 
analysis lies at about 50,000 rep in the case of both 
breads. The 95% confidence limits are rather wide 
in both instances; nevertheless, the analysis has 
served to establish a threshold and its limits. Since 
this group threshold lies in the neighborhood of the 
treatment levels required to deinfest grain, some 
additional treatment may be required to reduce the 
off-flavors. The general tendency of the judges is 
toward being able to tell which sample is irradiated 
and then not to prefer it; of the 85 correct identifica- 
tions of the odd sample in series two, 84 preferences 
were for the non-irradiated sample. There is no way 
to evaluate to what extent a knowledge that a par- 
ticular sample has been irradiated prejudices prefer- 
ence. Loaf volumes were not significantly different 
among treatments up to 500,000 rep in the case of 
bread made from irradiated flour; but in the ease of 
bread made from the milled irradiated wheat, dose 
levels in the mid-range (50,000 rep) gave signifi- 
cantly higher volumes han at 250,000 rep (Table 4). 
No analysis of variance is required to note the signifi- 
cant volume decrease at the 10,000,000-rep level. 


TABLE 4 


Adjusted loaf volume means (cc.) 
Irradiated wheat 


Dose (rep) No. of loaves Volume 


x 104 
x 6 
10* 


105 5 
5 


5 x 108 5 
x 105 


' Significantly higher than the 250,000-rep loaf at the 5°% level 


2 Significantly higher than the 100,000-rep and 250,000-rep loaves 


at the 5% level. 
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The Influence 


of Test Location and Accompanying 


Sound in Flavor Preference Testing 


of Tomato Juice’ 
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Tax PHYSICAL CONDITIONS under 
which a flavor test is conducted are important. This 
is due to the need for good experimental control, for 
mechanical efficiency, and for anticipating, to the 
extent possible, the effects of the surrounding en- 
test The extent to which the 
environment enters into the test not 
always be ascertained. In the planning of tests atten- 
tion should be paid to the place where taste tests 
are to be held and to reducing or eliminating distrac- 
tions which may occur during the test. 

Crocker, Sjéstrém and Tallman (2) have suggested 
various factors that may enter into a taster’s judg- 
ment of food quality, among which is the physical 
Crocker (1) believes that 
have an influence, that a loud 
entirely the ability to smell or taste, or, conversely, 


vironment on results. 


results can 


sound may also 


prevent 


setting. 


noise may 


that ‘‘softly played dinner music can create an en- 
vironment favorable for elegant dining.’’ These fae- 
tors, however, have not received due attention in 
published research. This study was conducted in 
order to ascertain whether the location of the test 
(within the choices available for this work) or the 


presence of generalized sound affected the results 
obtained by a flavor preference panel in evaluating 
tomato juice. 


EXPERIMENTAL PROCEDURE 


A series of 6 flavor tests, on 6 days, was conducted in 3 


different locations under conditions of sound and quiet. The 
same taste panel, consisting of unscreened and untrained men 
and women college students, was used throughout the series. 


Two different trays of samples were presented at each sitting 
in order to obtain 2 sets of observations for evaluation. 


At each test, three cups of tomato juice were served on a 


single tray to each taster. One of the cups, marked R and 
containing two ounces of juice, was the reference sample. The 
otlier 2 cups, each containing 14% ounces of juice, were marked 
only with 4-digit code numbers, selected from a random num 


ber table. 

The tomato juice for these tests was obtained from single 
lots of 3 brands of commercially packed juice. On one of the 
a sitting, the reference and one of the 
coded samples consisted of brand A. The other coded sample 
On the second tray, the reference and one eoded 
other 

trays 


2 trays presented at 


was brand B. 
sample were brand C; the coded sample was brand B. 
The 


domized from taster to taster 


order in which the 2 were presented was ran 


On each testing day, the juice was prepared for serving by 


blending the contents of a uniform number of 46-ounce cans 
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taken from the same eases of the same lot (identified by 
packer’s code number) for brand A, brand B, and brand C, 
separately. The juice was held during each test in large 
blending pans and served at room temperature of 70° F., plus 
’ minus 3 degrees. Pans were kept covered during the tests 
t xcept when the prod ict was being dispensed by ladle. 

A printed ballot was given each taster with each tray of 
samples (Figure This ballot instructed the taster to com 
pare the flavor of each coded sample directly with the flavor 
Date Product Name: 

Test Number 
INSTRUCTIONS 

The side dish contains a reference sample. Compore 

the flavor of each sample directly with the flavor of 


the reference sample 
(a) Taste the reference and the sample as many times 
as necessary 


b) Write the number which is on sample container 
in a space after the statement which indicates 
your judgment 

Much better flavor than reference 
Moderately better flavor 
Slightly better flavor 
Neither better nor poorer flovor 
Slightly poorer flavor 
Moderately poorer flavor 
Much poorer flavor than reference 
Comments 
Be sure your name in written on this ballot. When finished, 


please return tray to table, fo'd the ballot once and 


place it in ballot box 


serving 


THANK YOU 
Figure 1. Flavor test ballot. 


columns 
the 


the 


considered 


of the reference sample, then to record in }7ro- 


vided his judgment as to whether he flavor 


slightly, moderately, or much better or poorer than the refer- 
ence flavor, or neither better nor poorer than the flavor of the 
reference, 

Locations. Three locations were chosen for the tests in 
proximity to the preparation kitchens of the Food Technology 
Building, Oregon State College. These consisted of: (a) indi- 
vidual taste testing booths equipped with an individual basin, 


stool, service counter, and sliding-door opening through which 
rectangular room 
30 feet long, surrounded on 3 


on which the samples were served 


the samples served ; b) an 


approximately 25 feet 


were open 
wide and 
walls with an count 
to the tasters as they were seated on stools; (¢) an auditorium 
approximately 
the front of 


the samples were served to the seated tasters. 


open 


75 feet long, 50 feet wide, and 25 feet high, at 
which 3 rectangular tables were placed on which 

Each loeation was lighted for the test by white incandescent 
room lights. Room temperatures were approximately the same 
Printed prominently on the 
walls instrueting the tasters not to converse during the tests. 
No verbal instructions were given to the tasters by the serving 
attendants, 


in each, placards were placed 
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Sound. Each of the locations was used on 2 days. On one of TABLE 2 
these days quiet was maintained throughout the entire test. 
Prominent placards on the walls instructed tasters and serving 
attendants to maintain silence. On the other day, controlled 
sound was introduced into the tasting area. Placards request- 
ing no conversation remained on the wall at this time. Variation source 


Effect of location and sound, duplicate sample C 


Analysis of variance 


j 
Degree of | 
5 Mean square 


freedom 
The controlled sound consisted of a tape recording of the Sound 0.8750 
noises of a large restaurant. This was played continuously ‘ 1.0139 
throughout the test on an Eicor, Model 230, tape recorder, Sound x Location............c..:00000+++00 ‘ 1.6250 
hidden from the view of the tasters. The tape recording was TASUOTS. . 8: 1.1380 
os prepared from a commercial transcription with the aid of the 


2 Location x Tasters............... 16 1.7267 
technical staff of KOAC radio station, Oregon State College, Error.... oa ee 36 0.4824 


Corvallis. Sounds emanating from the tape were the inter- Total.. 
mixture of clattering dishes and utensils, scuffing and scraping, ‘Significant at 5%. 
voices, and background noises. No intelligible words were ** Significant at 1%. 
; heard. Intensity of the sound in each location was maintained 
; at a uréform level of 80 decibels, plus, or minus 5 decibels, 
tablisied by means of meter measurement with respect to the were some differences in preferences among indi- 
pes:tions occupied by the tasters while tasting. This decibel vidual tasters and that in the case of product C there 


vel represented approximately the normal intensity of gen- = . . 
so oO enco itere¢ é e ests 

The order in which the 6 tests comprising the 3 locations the locations, the tasters and the sound, and the sound 


under conditions of sound and quiet were conducted was ran- and the locations, implying that the reactions of 


domized, Eighty-four tasters rendered judgments under the 6 tasters were not all the same under the conditions. 


conditions for products CCB, whereas 83 judgments were Nevertheless, the preference finding of the panel 
obtained under the 6 conditions of location and sound for the = 


conieate KAR. remained the same in the 3 locations and whether 
there was sound or quiet. 


ANALYSES AND RESULTS Analysis of variance of the scores of coded sample 


pee fa B in both combinations also indicated no significant 
Judgments obtained from the individual tasters differences in panel mean scores obtained under the 
1 were transposed to numerical scores on the basis of a various locations or conditions of sound or quiet. 
7-point seale. Scores were then tabulated for the The analyses (Tables 3 and 4) again revealed that all 
coded samples according to the conditions of location tasters did not agree with each other in their prefer- 
and sound. Seores for the coded samples which were ences. The general mean scores for product B were 
identical to the reference were established on the 5.57 with reference A and 5.84 with reference (.. 
basis of the 7 points of the ballot, whereas scores for 
the coded samples which were not identical to the 
reference were recorded on the basis of their differ- 


SUMMARY AND CONCLUSIONS 


ty ence from the score of the identical sample. This These tests have demonstrated that, with respect to 
: provided an anchor for these judgments, inasmuch tomato juice as evaluated by a college student panel, 
es their true value could not be known. Effects of the 3 loeations in which the flavor tests were con- 
“ the testing conditions on the preference for these sam- 
og ples could be viewed in terms of whether the differ- 


TABLE 3 


ence in preference between them and the coded Effect of location and sound, sample B with reference 


control samples was caused to change. 
Analyses of variance were conducted for the scores Anstpels of vartante 
obtained for the samples which were identical to the Variation source ee 
reference and for the scores of the nonidentical ne Sane 
samples under the 6 conditions of location and sound. Location... seclaiciiitiausiiie 0.2892 
The analysis of the scores of the coded identical sam- 
ples in both combinations revealed no significant Sound x Tasters..... iat 
differences in the panel mean scores obtained under 
the various conditions of location and sound or quiet. Total.........ssseseessseve-con 
The analyses (Tables 1 and 2) indicated that there **Significant at 1% 


Mean square 


* TABLE 1 TABLE 4 
Effect of location and sound, duplicate sample A Effect of location and sound, sample B with reference 


4 Analysis of variance Analysis of variance 
| Degree of 
freedom 


Degree of 


| Mean square Variation source freedom 


Variation source Mean square 


Sound 0.3936 Sound 0.6429 
Sound x Location........ 1.5201 Sound x Location.......... 1.1486 
Tasters.... q 2.1503 5.5067 
2.2041 
2 


2.0207 


Sound x Tasters......... ‘ 0.9261 
Location x Tasters. a 5 0.2786 


**Significant at 1% ** Significant at 1%. 


56 
1.81 
2.10 
2.36** 
4.58** 
3.58** 
| 
4 A 
4 
0.06 
0.17 
2.85 
2.14** 
0.38 
0.98 
4 
F 
0.31 
2.84 
0.55 
2.65** 
1.06 
0.97 
| 166 2.0791 
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INFLUENCE OF LOUVATION 


ducted did not alter the preference findings obtained 
from the taste panel, and that the presence of gen- 
eralized sound which is typical of a large restaurant, 
as contrasted with quietude, did not affect the prefer 
ence results obtained. The analyses indicate that all 
tasters did not agree in their individual preferences, 
but panel preference did not change from location to 
location nor with sound or quiet. Flavor preference 
for tomato juice by this panel could be as well ascer- 


IN PREFERENCE TESTING 


tained in any of the 3 locations examined and without 
concern for restaurant-like sound or maximum quiet. 
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Prior to the early 1930’s, most of 
the apples that the processors received were of cider 
grade and were used to produce vinegar. With the 
loss of the export market and greater competition 
from other produce, the fresh apple markets began 
to demand higher quality apples. This emphasis on 
better fruit brought about changes in grade require- 
ments for packed fresh apples, resulting in greater 
quantities of larger and better quality apples being 
thrown on to the cull piles. As the eull piles in- 
creased, the cost of disposal mounted. Also, the loss 
of the export market resulted in a situation where 
some varieties, principally York Imperial, were no 
longer desired for the fresh market. 

The processing industry recognized the potentiali- 
ties of these cull piles and of the less desirable fresh 
market varieties. The fruit growers were interested 
in obtaining an outlet for cull fruit and fruit of less 
desirable fresh market varieties even though the 
price received might be low. At first, canned apple 
slices were produced from the larger apples, and 
apple butter, apple jelly, and cider from the small 
ones; vinegar was produced from peels, cores, and 
trim waste. Water, canned applesauce, as well as 
pectin and other products, was manufactured. 

As consumer demand for processed apple products 
increased, industry requirements for processing 
apples exceeded the supply that the eull piles had to 
offer. As a result of this trend it became necessary 
for the processing industry to purchase apples in 
competition with the fresh fruit market. This change 
in source of supply meant that although the unit cost 
of the raw material to the processors would be 
greater, the quality of the raw product and recovery 
of finished product would be higher. After this 
change, many apple growers began producing their 
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crops solely for the processing industry. The growers 
began to look upon the processing plants not only as 
an outlet for their culls, but as a new market for both 
the packhouse culls and tree-run fruit. Packhouse 
eulls are sound apples but are lacking in color ‘or 
other desirable fresh fruit characteristics. 

The processors were now assured of a more de- 
pendable supply of higher quality apples. In 1930, 
to avoid confusion between growers and processors, 
U.S.D.A. Grades for Apples for Processing were 
established ; they were accepted by both producers 
and processors. The following are pertinent ex- 
cerpts taken from the present U. S. Standards for 
Apples for Processing (2): 


‘*1]. S. No. 1 apples shall be free from any defect 
which cannot be removed during the usual com- 
mercial preparation for use without causing a loss 
of over 5 per cent, by weight, of the apples in ex- 
cess of that which would occur if the apples were 
perfect. 

U. S. No. 2 apples shall be free from any defect 
which cannot be removed during the usual com- 
mercial preparation for use without causing a loss 
of over 25 per cent, by weight, of the apples in 
excess of that which would occur if the apples were 
perfect. 

Culls shall consist of apples which do not meet 
the requirements of either of the foregoing grades.’’ 


The U.S.D.A. Grades have served the apple process- 
ing industry well during a period of great growth. 
The usual processing procedure employed by the 
industry in the Appalachian area consists basically 
of the following operations. A blend of desirable 
varieties is mechanically washed, sorted, sized, peeled 
and cored, trimmed by hand, and inspected. Trim- 
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ming by hand is done for the purpose of taking out 
peel not removed by mechanical peelers and to re- 
move defects caused by insects, diseases, bruising, and 
other physical injuries. The inspected apples are 
cooked under steam pressure, mixed with sugar and 
finished in a paddle type finisher. The sauce must be 
reheated prior to filling cans or glass jars; the filling 
temperature is therefore usnally 180° F. (82.2° C.) 
or somewhat higher to assure safekeeping. After fill- 
ing and closing, and after a suitable holding period, 
the containers are water cooled to an average tem- 
perature of 100° F. (37.8° C.). 

Because the cost of ray; product to the processors has 
increased, as well as other costs such as eapital in- 
vestment, overhead, and operating cost, processors 
have had to evaluate more critically all factors that 
affect production of finished products. The purpose 
of this study is to evaluate the factors which affect 
time and recovery of various fractions in the peeling 
and trimming operations of apples and their rela- 
tionship to each other. The fractions considered are : 
peels and cores; trim waste; prepared apples (peeled, 
cored, and trimmed apples). The three fractions 
mentioned above never add up to 100%. There is 
usually a difference of about 1 to 2% which is gener- 
ally referred to as ‘‘spatter’’ or unaceountable waste. 
Trim waste is that waste which results when defects 
and peel, left after mechanical peeling, are removed. 
This operation is done by hand. The time spent in 
the peeling and trimming operations ig important 
because it affects production costs. ; 

Raw products factors of greatest concern to the 
processing industry are: Size, quality (grade), va- 
riety, per cent yield of product, maturity, flavor, 
color of flesh, and firmness. This study is concerned 
with the first four of these factors and with the time 
spent in performing the peeling and trimming opera- 
tions. The processing industry is interested in the 
relationships and inter-relationships among the four 
factors mentioned above because they have a direct 
bearing upon cost. The fruit growers are interested 
because the processors pay them on the basis of these 
factors. It should be mentioned that a review of the 
literature has been made, but no information per- 
tinent to the subject of this paper has been found. 


EXPERIMENTAL 


Experiment I. The experiment was conducted during the 
1954 and 1955 processing seasons. The fruit used in this experi 
ment was of the four more common processing varieties in the 
Appalachian area: York Imperial, Golden Delicious, Stayman, 
and Grimes Golden. Recovery data were taken for each variety 
separately. A complete and separate experiment was run in 
each of three applesauce processing plants, all located in 
Virginia. 

Apples of one variety, of maturity usually regarded as 
optimum for processing, were taken either from cold storage, 
from grower packhouses, or from the processing plant pro- 
duetion line. The apples were sized into three sizes, 2% in. to 
2% in., 2% in. to 2% in. and up in diameter. The apples in 
each size were graded by Federal-State fresh fruit inspectors 
into U. 8S. No. 1 and U. S. No. 2 apples, using the U.S.D.A. 
Grades of Apples for Processing. Culls were not used for 
the work reported here. There were, then, 6 different grade- 
size classifications. After grading, the apples were held in 
cold storage (32° F., 0° C.) until processed. The holding time 
was not more than one week in any one case. From one to 20 


samples weighing approxima.cly 40 Ibs. each were prepared 
for each grade-size classification in each plant, depending 
upon the availability of the different sizes and grades of fruit. 
Four varieties of apples were sampled in the 3 processing 
plants. Each one of these 40 lb. samples was run separately 
through a mechanical peeler-corer operated by the plant be 
ing studied. The peelers used were F. B. Pease units. In one 
of the plants a one-cup peeler was used, while in the other 2 
plants, the peelers were of the 3-cup type. The peeled and 
cored fruit was trimmed by personnel regularly working on 
the production line, but transferred temporarily to the experi 
mental machine. Records were made of (1) the weight of the 
peel and core waste; (2) total trim waste; (3) the weight of 
the whole peeled, cored, and trimmed apples; and (4) the 
time required to trim each sample. 

Experiment II. Because of some question as to the validity 
of a 40 lb. sample being representative of commercial condi 
tions in time and recovery studies, and beeause certain refine 
ments in measuring recovery were indicated from analysis of 
the 40 Ib. sample data, it was felt desirable to perform a 
second experiment under commercial conditions as a check 
against the first experiment and to answer other questions 
raised by the industry since the beginning of the first 
experiment. 

Four Virginia and Pennsylvania processors* agreed to co 
operate with the Virginia Agricultural Experiment Station in 
running pre-graded and pre-sized lots of apples through their 
regular production line during the 1956 processing season. 
In 2 of the 4 plants two 4-cup F. B. Pease peelers were 
employed. The apples were obtained from growers that usually 
supply fruit to the plant at which the work was to be done. 
Apples of the York Imperial variety” and of maturity con 
sidered optimum for processing were used. 

On the basis of previous experience (Experiment I), the 
size of the lots was adjusted so that each lot would require 
approximately 45 to 60 minutes of plant operation. Three 
size classifications of U. S. No. 1 and U. 8S. No. 2 grades 
(2% in. to 2% in., 2% in. to 2% in., and 2% in. and up in 
diameter) were run in each plant. The fruit was gra‘ed by 
Federal-State fresh fruit inspectors. The weight of the sam 
ple run for each lot (grade-size classification) ranged from 
1000 to 4000 Ibs. 

For this experiment, apples in each lot were weighed and 
automatically counted as they were peeled. The peeling, 
coring, and trimming time was recorded. Peels and cores 
(mechanical waste), the trimmings, and the peeled, cored, and 
trimmed apples were weighed separately. Also a 15-lb. sample 
was taken from the trim waste that was produced by each size 
and grade classification. The defect trim and the peel trim of 
this 15-lb. sample were separated and weighed in order to deter- 
mine the proportion of defect trim and of peel trim in the total 
trim. 

Although all of the cooperating plants used the same make 
of mechanical peelers, there was considerable variation in the 
ways the machines were adjusted at the various plants. One 
plant would adjust the peeling knife deep enough to remove 
some defects, along with the peel, whereas another plant 
would remove only the skin of the apples and depend upon 
the crimmers to remove the defects by hand trimming. Other 
variations also oceurred between plants which made direct 
comparisons of results invalid. The statistical methods used 
in the analysis of results ailow for plant-to-plant differences 
resultitng from unmeasured factors when determining relation 
ships between the factors measured. 


a 


RESULTS AND DISCUSSION 


Table 1 shows time and recovery data for Experi 
ment I. There were no significant differences among 
varieties for yield of prepared apples, peel and core 


* Different codes have been used for each processing plant 
throughout the text in order to make plant identification 
impossible. 

"In some plants a very small proportion of other varieties 
was included, as this was the commercial practice in the 
plants. 
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waste, or trim waste for apples of Grade U. 8. No. 1 
for Processing. The larger sizes of apples of all va 
rieties yielded a greater percentage of prepared 
product than the smaller sizes. Also, apples of all 
varieties of Grade U. 8S. No. 1 for Processing yielded 
more prepared product than fruit of Grade U. 8. No. 
2. The amount of peel and core removed as a per cent 
of weight of fresh fruit increased as size decreased 
and also showed a tendency to increase with declining 
quality. In apples of Grade U. 8S. No. 2, a significant 
difference in amount of trim removed is shown for the 
four different varieties. In order of the amount of 
trim taken from the apples, the varieties ranked as 
follows: Grimes Golden with the least amount of 
trim, followed by York Imperial, Golden Delicious, 
and Stayman. These results are consistent with com 
mercial experience. Stayman and Golden Delicious 
apples bruise more easily because their tissue cells 
are larger and the cell walls more fragile. 

The average amount of total trim waste for apples 
of Grade U. 8. No. 1 for Processing ranged from 3.1 
to 6.3% for the 3 sizes. For fruit of Grade U. S. No 
2, average total trim waste ranged from 9.2 to 17.6%. 

Time requirements for trimming a given weight of 
apples of larger size were significantly less than for 
sinaller sized apples and trimming time requirements 
increased significantly for apples having higher trim 
removed. York Imperial apples, with comparable 
trim removed, required significantly longer to trim 
than apples of the other varieties. This was probably 
due to the firmer flesh and unsymmetrical shape of 
the York Imperial variety, which made trimming 
more difficult. 

The above observations are considered valid even 
though the trimming times obtained in Experiment I 
are not considered representative of actual commer- 
cial conditions. Because of the short time required 
to peel and trim the 40 Ib. samples, with a clean-up 
period intervening between samples, and the fact that 
the workers doing the trimming were not working 
with others in the production line, the time for all 
lots is somewhat higher than under production line 
conditions. Also, trimming time differences between 
sizes and qualities may be somewhat understated 
because all of the sample was peeled without reference 
to the time required to trim, whereas under produc- 
tion line conditions the peelers usually peeled only as 
fast as the trimmers could trim. 

Table 2 shows time and recovery data for Experi- 
ment IT. The general observations that may be made 
concerning Table 2 are exactly the same as those that 
were made concerning Table 1 from Experiment TI. 
As noted in discussing Table 1, the differences in 
trimming time required for size classes and quality 
elasses are higher than in Experiment T. 

Figure 1 presents actual plant data from the experi- 
mental lots showing the proportion of total trim 
waste made up of defect trim and of peel trim re- 
spectively. In no case was the defect trim fraction 
of total trim from U. S. No. 1 apples as high as the 
maximum tolerance allowed for defect trim in the 
grade. Only occasionally was the total trim up to the 
tolerance for defect trim alone. In only four in- 


stances out of twelve were defect trim removals in the 
U.S. No. 2 grade up to the maximum tolerance in the 
U. S. No. 1 grade. 

As mentioned previously, differences existing 
among plants make direct comparisons of plant data 
invalid. However, the method followed in Experi- 
ment II was too expensive to allow the replication of 
samples needed in order to analyze each plant’s data 
separately. Therefore, a statistical method of ¢o- 
variance analysis, known as differential contrast 
[Anderson (1)]|, has been used. This method allows 
pooling of observations from all plants in determin- 
ing, by regression, relationshivs between the con- 
tinuous variables, while accounting for variability 
among plants caused by discrete and unmeasured 
variables. The authors utilized these statistical 
methods using the data obtained at the processing 
plants to develop the equations that follow. 

Figure 2 shows the effect that size of apples had 
on (a) per cent peels and cores, and (b) per cent re- 
covery of prepared product (peeled, cored, and 
trimmed apples), as found in four applesauce process- 
ing plants. In order to show only the effect of size of 
apples on the two dependent fractions, the per cent 
trim waste was held constant for all plants in all 
size classes at the average of the 4 plants, even though 
the level of trim waste varied widely between plants. 

The difference in yield among plants resulted from 
differences in intercepts and per cent peels and cores 
among plants. Variations in peels and cores result- 
ing from differences in policy in regard to type of 
knives used in peeling and thickness of peel removed 
was the greatest cause of variation in yield among 
plants. Some plant managers have the apples peeled 
quite heavily to remove some of the defects along with 
the peel while others peel lightly and depend on trim- 
mers to remove defects. Some peeling machines were 
equipped with knives that removed peels from the 
calyx and stem end of the apples; others were not 
equipped to do this. Differences in core size removed 
in different size classes of apples also varied among 
plants. 

In the samples of apples from the 4 plants upon 
which Figure 2 is based, apples of size 2%4 in. and 
up in diameter averaged 263 apples per 100 Ibs., 
apples in size class 214 in. to 254 in. in diameter aver- 
aged 424 apples per 100 lbs., and apples in size class 
214 in. to 21% in. in diameter averaged 530 apples per 
100 lbs. The values in Figure 2 are based on the fol- 
lowing two regression equations: 


Y = 19.30 + Pp + Pc + Pp + 0.0262 X, 
+ 0.3088 Xo, (1) 
where: 
Y = Per cent peels and cores 


P; = Plant (P, is included in the intercept) 
X, = Number of apples per 100 Ibs. of fresh fruit 
Xz» = Per cent total trim waste 
Y= 99.74 + Pg + Poe + Pp — 1.077 X, 
— 1.1396X. (2) 
where: 
Y = Per cent yield of prepared product 
P; = Plant (Px is included in the intercept) 
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TABLE 1 


Average time and recovery values’ for processing applesauce from different sizes and grades of York Imperial, 
Grimes Golden, Stayman, and Golden Delicious varieties of apples 


York 


Grade U. 


2%”"-2%”" 2%"-2%" 2%” and Up 


Number of approx. 40-lb. samples run in 
each of three processing 


10, 13, & 13 

Prepared? Apples (per cen? 

Peels and Cores (per cent"). 

Total Trim® (per ce 

Total Waste (per cent*) 

Number of Apples Per 100 Ibs, of 
Fresh Fruit 

Trimming Time? per 100 Ibs. of 
of Fresh Fruit (minutes) 

Trimming Time? per 100 Ibs. of 
Prepared? Apples (minutes) 


ariety: 


each of two processing plants 


Number of approx. 40-lb. samples run in | 7? 


Prepared? Apples (per cent*) 

Peels and Cores (per cent*) 

Total Trim® (per cent® 

Number of oa Per 100 Ibs. a 
Fresh Fruit.. 

Trimming Time? per 100 
of Fresh Fruit (minutes) 

Trimming Time? per 100 Ibs. of 
Prepared? Apples (minutes)..... 


94 
1.13 
1.47 
1.18 


30.1 


1.79 | 403 


1.08 


Number of approx. 40-lb. samples run in 
each of two processing plants 

Prepared? 2 Apples (per cent®).. 

Peels and Cores (per cent). 

Total Trim® (per cent). 

Total Waste (per cent)... 

Number of Apples per 100 Ibs. of 
Fresh Fruit. 

Trimming Time? per 100 Ibs of 
of Fresh Fruit (minutes)........... 

Trimming Time? per 100 Ibs. of 
Prepared? Apples (minutes) 


9,4,&18 


36.6 


21.4 
31.1 


"Grimes Golden 


Variety: 


Number of approx. 40-lb. samples run in 
each of two processing plants 


Prepared® Apples (per cent*). 

Peels and Cores (per cent) 

Total Trim® (per cent) 

Total Waste (per cent) 

Number of Apples per 100 Ibs oa 
Fresh Fruit 

Trimming Time?® per 100 ibs of 
of Fresh Fruit (minutes) 

Trimming Time? per 100 Ibs. of 
Prepared? Apples (minutes) 


10 & 10 


34.7 | 


__2%"-2%" 


4,1,&6 


61.3 83 
28.1 | 1.35 
1.98 


10.3 
38.4 1.48 


1. 04 
1.04 
1.04 


Golden Delicious 


8&9 


| 59.5 | 
24.9 
15.0 
39.9 | 


1.00 
1.00 
1.00 
1.00 


1.15 
3.94 
1.56 


498 1,82 


36.8 | 2.00 


1.25 


19 &14 
68.0 
21.3 
10.4 
31.7 1.30 


90 
1.00 


1.00 
1.00 
1.00 
1.00 


1.00 


1.00 


Stayman 


10416 


60. 


1.00 


1.02 | 1.00 


1 All values are weighted based on number of samples run in each plant. 


* Prepared apples are peeled, cored, and trimmed apples. 
* Per cent of fresh fruit. 
* Actual values obtained in experimental work. 


5 Ratio of value found to value for size 2%” and Up in Grade U. 


* Total trim is that waste that results when defects and peel left after mechanical peeling are 


* Time is expressed as minutes required by one worker. 


X; = 
Xo = 


Per cent peels and cores 
Per cent total trim 


Equation 1 explains 90% of the total squared vari- 
ation of peels and cores about the mean in the experi- 
mental samples. The regression values for X, and Xo 
are significant at the 95% level or better, and explain 
75% of the total squared variation about the mean 
in the samples unexplained by differences between 
plants. The per cent peels and cores as used in Equa- 
tion 2 is adjusted for variation due to number of 
apples per 100 !bs. of fresh fruit and per cent total 


removed. 


trim waste. Equation 2 explains 87% of the total 
squared variation about the mean of per cent yield in 
the samples. The regression values for X; and X» are 
significant at the 99% level. The two continuous 
variables, X, and X» explain 80.5% of the total 
squared variation about the mean in the samples for 
yield unexplained by plant differences. 

Figure 3 shows the effect of grade and of size on 
total trim waste as observed in the 4 plants. Total 
trim removed from U. 8S. No. 1 grade apples was from 
56 to 59% of the total trim removed from U. S. No. 
2 grade apples when results from the 4 plants were 


60 

Lif 

| | Grade U.S. 2 

| 15, & 24 10, 2, & 6 17,7, & 11 

ap 8 72.5 | | 73.6 | 1.00 | | 65.5| .89 | 66.0 90 

| 21.7 | 20.8 | 1.00 23.6 | 1.13 21.3 | 1.02 

| 5.4] 5.2 | 1.00 | 10.5 | 2.01 12.3 | 2.36 

me } 27.1 | | 26.0 | 1.00 | 34.2 | 1.32 33.6 | 1.29 

ee | 383 | 1.58 | 243 | 1.00 | 507 | 2.09 | 381 | 1.57 | 260 1.07 

| | | | 

| 95 27.9 1.00 | 47.8| 1.71 43.1 | 1.54 | 42.3 | 1.52 

| 

| 37.9 | 1.00 | 78.0] 2.06 | 65.8| 1.74 | 64.1 | 1.69 

| 10818 | mm 9&8 

58.8 | 74.2 | 61.3 .83 65.2 88 

ee ienheeee 26.9 1.24 | 21.7 | 24.7 1.14 22.4 1.03 

42) 3.8 | | 13.7 | 3.60 12.2 | 3.21 

31.1} 1.22 25.5 | 38.4 | 1.51 34.6 | 1.36 

| 
GOO | | 274 1.00 | 1.46 | 288 1.05 

a 

| (116 | 35.8 | 1.95 29.9 | 1.63 

| | 

24.8 | 1.00 | 61.8! 2.49 58.4 | 2.35 45.9 | 1.85 

y 68.64] 918 | | 97 | 75.5 | | 61.0] .81 67.2 | | 
96.8 | 2.36 | 22.7] 1.07 21.2 28.4 | 1.34 23.3 | 1.10 | 

O61 10.2 | 3.30 9.2 | 2.97 | 

| 26.7 | 1.10 24.3 | | 38.6] 1.59 32.5 | 1.34 

1.84 390 | 1.36 | 287 | 1.75 383 1.33 279 97 

| 18.7 | 1.01 18.5 | mm | 1.93 30.8 | 1.66 $2.4 | 1.75 

| | 

£08 1 | O66) 206.) | 58.5 | 2.39 45.8 | 1.87 47.6 | 1.94 

73.4 | 1.00 53.0 .72 59.6 81 mmo 82 
22.1 | 1.00 30.1 | 1.36 24.4 | 1.10 22.0 | 1.00 
5.7 | 1.39 4.1 | 1.00 | 16.2 | 3.95 15.5 | 3.78 17.6 | 4.29 
wk eocvccosersaccccesesoeeoes 33.7 1.29 | 29.7 1.13 26.2 1.00 46.3 1.78 39.8 1.52 39.6 1.51 

x icinieepiocaniguian aaa anne 1.91 | 378 1.48 | 256 1.00 | 497 1.94 | 402 1.57 | 258 1.01 

| | 268) OF | 369 | | 44.2 | 1.78 38.6 | 1.55 41.3 | 1.66 

| | 

40.6 1.20 83.4 | 2.46 | 64.8 1.91 68.8 2.03 

te 


U.S. No. 1 


Average Quantity of Fresh Apples 
Used at Each Plant. 


6,610 lbs. 8,378 lbs. 


1A small per cent of apples of other varieties were included 
2 Prepared apples are peeled, cored, and trimmed apples 

* Per cent of fresh fruit. 

* Average deviation 

5 Ratio of value found to value for size 2%” and Up in Grade U. 8S. No 
* Time is expressed as minutes required by one worker 


averaged. The range between plants and sizes of 
apples was from 47% in Plant A for apples 2%4 in. 
and up in diameter to 68% in Plant B for apples 
214, in. to 21% in. in diameter. In all plants the ratio 
of per cent trim from U. 8. No. 1 apples to per cent 
trim from U. S. No. 2 apples became less as apple 
size increased. This was because the peel fraction of 
total trim was higher in the small apples in both 
U. S. No. 1 and U. S. No. 2 grades and was a larger 
proportion of the total trim in the U. 8: No. 1 grade. 

Values in Figure 3 are based on the regression 
equation : 


Y = 4.01 + P, T Po + Pp T Ge — 0.2049 X; 
+ 0.0086 X» + 0.0239 Xz, (3 


where: 


Y = Per cent total trim 
P; = Plant (P, is included in the intercept) 


Prepared? Apples (per cent*) 64.4 + 3.6* 385 3.2 92 
Peels and Cores (per cent)..... 29.7 =i 1.36 27.22 2.6 1.25 
Total Trim (per cent)................... 4.22 1.17 3.82 1.5) 1.06 
Total Waste (per cent)............ 3.9 + 1.33 31.0 + 1.3 1.22 
Unaccountable Waste (per cent) - 94 8; 1.00 
Number of Apples per 100 Ibs. of 

Ee 530 24.5 2.01 424 = 11.5 1.61 26 
Trimming Time per 100 Ibs. of 

Fresh Fruit (minutes)*.......... | 31.8 + 4.6 1.48 25.62 3.2) 1.19 
Trimming Time per 100 Ibs. of 

Prepared Apples (minutes)®........ 49.3 + 6.4 1.65 4.3] 1.28 


TRIMMING TIME AND YIELD FACTORS IN PROCESSING OF APPLESAUCE 


TABLE 2 


Time and recovery values for processing applesauce from the York Imperial variety’ of apples. 
Average values from four processing plants 


“and Up 
3.5 1,00 58.6 = ; 7 66.7 = 1! 
3.0 1.00 31.02 4.4 1.42 4.6 l.i 25.0 = 
8 1,00 6.7 = 1.8 1st 7.2 1.4 2.00 6.82 1.1 
3.6 1.€0 7.72 4. 1.48 6.2 7 1.4 183+ 3.8 
6 00 8 1.5 2.11 l 1.2 1.72 1.62 6 
19.2 1,00 510 = 13.2 1.93 412 + 15.2 1.56 (284 + 31.5 
5.1 1.00 1.75 36.0> 4.7 1.67 30.0+> 6.0 
8.2 1.00 64.7 + 13.6 2.16 59.2 8.6 1.98 45.5 + 10.2 


12,911 Ibs 4,725 lbs. 5,921 lbs 9,555 Ibs. 


G, = Grade (G, is included in the intercept) 

X; = Per cent peels and vores 

X2 = Number of apples per 100 lbs. of fresh fruit 

X; = Per cent of total trim due to defect removal 
The regression equation explains 86% of the total 
squared variation about the mean of per cent total 
trim in the experimental samples. The 3 regression 
coefficients for X,, Xs, and Xz are significant at the 
95% level or better. Plant differences explain 30%, 
grade differences explain 51%, and the three con- 
tinuous variables explain 5% of the total squared 
variation about the mean of the sample in total trim 
waste. In calculating the values for the 4 plants in 
Figure 3, the individual plant values for X,, Xs, and 
X; were used. The level of trim for the different 
plants varied widely, as was explained in discussing 
Figure 1, and also because of plant policy in removal 
of defects and peel left on the apples after peeling. 


“ “ " 
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Figure 1. Per cent trim of apples of different grades and sizes observed at four processing plants. 
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as Figure 2. Effect of size of apples on per cent recovery of 
prepared apples and of peels and cores. 


Figure 4 shows the effect of grade and of size on 
os trimming time as observed in 4 processing plants. 
f Grade is measured by total trim waste and per cent 
“5 of total trim due to defect removal. The 4 plants, on 


ee the average, took from 24 to 48% longer time to trim 
: apples in the U. 8S. No. 2 grade than in the U. 8S. No. 
os 1 grade. This variation among plants ranged from 
a 23% in Plant C for apples 214 in. to 2% in. in 
4s diameter, to 59% in Plant D for apples 254 in. and 
oS up in diameter. Size and grade were of approxi- 
i. mately equal importance in affecting trimming time 
in these 4 plants for the experimental samples. 


Figure 4 values for trimming time were based on 
the regression equation: 


Y = —4.32 + Pp + Po + Pp + 2.1404 X; 
+ 0.0378 Xo + 0.0815 Xa, 


where: 


= Minutes to trim 100 lbs. of fresh fruit 
= Plant (Px, is included in the intercept) 
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X, = Per cent total trim waste 
X»2 = Number of apples per 100 Ibs. of fresh fruit 


X; = Per cent of total trim due to defect removed 


In calculating the individual plant values, the indi- 
vidual plant experimental sample values for X,, Xs, 
and Xs were used in the regression equation. This 
equation accounts for 92% of the total squared 
variation in trimming time about the mean in the 
experimental samples. All regression coefficients are 
significant at the 99% level. The three continuous 
variables, X,, Xo, and Xz account for 77% of the 
total squared variation in trimming time about the 
mean that was unaccounted for by plant differences. 

Figures 5 and 6 show the effect of trim due to 
defects on time required to trim apples. In Figure 5 
this effect is shown as an average in 4 plants for 3 
size classifications, 530, 424, and 263 apples per 100 
lbs. of fresh fruit, representing size classes 214 in. to 
214 in., 246 in. to 2%4 in., and 234 in. and up in 
diameter respectively. Figure 6 shows the relation- 
ship of this effect among plants at one size level. The 
size used in this figure is the average size of all apples 
used in the 4 plants. 

Both Figure 5 and Figure 6 are based on Equation 
4, used also to derive the values for Figure 4. These 
figures are shown in addition to Figure 4 in order to 
show more explicitly the extent of the effect of the 
defect trim fraction of total trim on trimming time. 
It can be seen in these figures that 1% defect trim 
causes trimming time to be increased approximately 
by 2.5 minutes per 100 Ibs. of fresh fruit. A separate 
analysis using defect trim and peel trim as separate 
independent factors in affecting trimming time 
showed that defect trim affected trimming time about 
twice as much as did peel trim. 

In Figure 5, the line representing apples 
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Figure 3. Effect of grade and size on per cent total trim in four processing plants. 
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Figure 4. Effect of grade and of size on trimming time in four processing p!ants. Trimming time is expressed as minutes re- 


quired by one worker. 

and up in diameter lies approximately 6.75 minutes 
below the line representing apples 2'% in. to 2%4 in. 
in diameter. The line representing apples 214 in. to 
214, in. in diameter lies only 4.5 minutes above the 
line for apples 214 in. to 234 in. in diameter. The dif- 
ference between the lines is due to differences in both 
per cent peel trim and per cent defect trim. The trim 
due to defects was greater with the larger size apples, 
but the totai trim was somewhat lower with the large 
size. 

In Figure 6 the difference between the lines repre- 
senting the different plants is due to intercept dif- 
ferences between plants as previously explained and 
to differences in total trim and in defect trim. The 
per cent defect trim was greater in the plants having 
lower time requirements but the total trim removed 
was less in these plants. 


50” 45° 


Trimming Time (Min.AOO ibs. Fresh Applies) 


=—= Size 530 Apples per |00 Ibs. fresh fruit 
° 1 2 3 4 


Defect Trim (percent) 


Figure 5. Relationship between defect trim and trimming 
time for apples of different sizes. Trimming time is expressed 
as minutes required by one worker. 


Because of difference in cost of experimental work 
involved in Experiments I and II, a comparison of 
results obtained by.the two methods seemed desirable. 
Data on the factors 
Experiment I were substituted into Equations 1 and 


2 derived from Experiment II to determine the de- 


affecting recovery and time from 


gree of correspondence between estimated and actual 
values for Experiment I. 
sons are shown in Tables 3 and 4. 


Results of these compari- 


Estimated prepared product is close 
to the yield obtained in Experiment I. There is a 
slight for the yield values to be 
estimated for grade U. 8S. No. 
underestimated for U. S. 


recovery of 
tendency over- 
l apples and to be 
No. 2 apples. Estimated 
values for recovery of peels and cores are in all cases 
slightly larger than the actual values. 

Estimated trimming time in Table 4 does not ecor- 
respond as closely to the actual values of Experiment 
I as do the estimated values for yield of prepared 
product and peels and cores in Table 3. This lack of 
correspondence was expe«ted in regard to trimming 
of the non-commercial conditions under 
4(0)-lb. Experiment I were 
See paragraph 4, Results and Discussion). 


time because 
which the samples in 
trimmed 

Results of the 
equal results in yield 


comparisons indicate essentially 
from Experi- 


Although general rela- 


determination 
ment I and Experiment II. 
tionships fo 
ment I and 


trimming time are the same for Experi- 
Experiment II, the quantitative time 
values for Experiment I are not representative of 
commercial conditions. If yield and only general 
time relationships are desired, they can be obtained 
by Experiment I methods at less cost. However, if 
comparative time studies are to be made, Experiment 
[1 methods will produce more reliable results. 
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Trimming Time (Min/IOO ibs. Fresh Applies) 


2 3 4 
Defect Trim (percent) 
Figure 6. Relationship between defect trim and trimming 
time observed at four processing plants. Trimming time is 
expressed as minutes required by one worker. 


A paper dealing with a more detailed explanation 
of the statistical methods, statistical significance, and 
the applications of the results of the relationships 
developed in this study to price differentials between 
grades and sizes is being prepared. 


SUMMARY AND CONCLUSIONS 


The purpose of this study was to evaluate the fac- 
tors which affect time and recovery of various frac- 
tions in the peeling and trimming operations of apples 
and their relationships to each other. 

Alternative methods were compared as to their 
suitability in giving reliable results in time and 
recovery. The yield data resulting from Experiment 
I was essentially the same as that from Fxperiment II 
and can be obtained with less cost. Methods followed 
in Experiment I are not sujtable for comparative 
time studies. 

No significant difference was found among the four 
varieties for yield of prepared apples and of peel and 
core waste. Varietal differences were found for U. S. 
No. 2 apples in per cent trim waste. Trimming time 
increased as size decreased and as total trim in- 
creased. The York Imperial variety required longer 
to trim than the apples of three other varieties. 
Variations in peels and cores and in total trim waste 
were the greatest cause for variations in yield of 
product. Because of the relationship of size of apples 
with both peel and core waste and total trim waste, 


TABLE 3 


Comparison of recovery values obtained from Experiment I with 
recovery values estimated by equations derived 


Per cent recovery of Per cent peels and 
product cores 

Esti- | Differ- | Esti- | Differ 
| mated ence | mated ence 


Actual 


Actual 


Grade U.S. No. 1: 
+0.6 30.0 
| 26.7 
+0.5 | 24.1 
Grade U.S. No. 2 

Size 24"-2%” 

Size 2%"-2 4%” 60.9 
Size 2%" and Up ‘ 62.1 


TABLE 4 


Comparison of trimming time values obtained from Experiment 
I with trimming time values estimated by equations 
derived from Experiment II 


Trimming time 
(Minutes per 100 Ibs. of 
fresh apples) 


Estimated Difference 
29.4 


26.4 
Size 2%” and Up....... 30.3 25.6 


Grade U. 8. No. 2: 
Size 2%"-2%” 
Size 2%" and Up... 


size was a more important factor affecting yield than 
was grade. Veriations in grade and in size have about 
equal effect on trimming time. One per cent increase 
in defect trim resulted in approximately 2.5 minutes 
increase in trimming time for 100 lbs. of apples of 
any size. Trim resulting from removal of defects had 
nearly double the effect on trimming time than trim 
resulting from peel removal. 

The estimating equations developed in this study 
from methods used in Experiment II may be used in 
applesauce processing plants for determining dif- 
ferential costs of peeling and trimming apples of 
different size and quality. 
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Erratum. Food Technology, 11, 488 (1957). 


In the article by Nicholas, Pflug, and Costilow, relating to 
fresh-packed pickle products, the sentence beginning at line 6, 
page 489, of the paragraph headed pickle-to-liquor ratio should 
read: An analysis of variance of the data from these 34 jars 
showed no significant difference in the heating rate, fn, but a 
significant difference in the lag factor, j, and a significant dif 
ference in the sterilizing value, F160. 
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Tendency to retrograde and gel 

3) dispersion 

: 4) Stability against breakdown 

5) Transparency 

es 6) Wetting and protective colloid action 

- Different uses require different properties as, for 
“a example, an opaque starch is suitable for salad dress- 
E ing but a transparent one is more desirable for cherry 
pie. Films were discussed briefly particularly in 
We textile and paper sizing; desirable features for these 


industries were summarized. 


According to Sehoch, modified starches got off to 
a fast start in the 1800’s when a potato starch ware- 
house in Dublin, Ireland burned down. The starch, 
which didn’t burn, was found to be modified and 
enhanced in some of its properties. The Irish sub- 
sequently found the answer of modification via routes 


; other than those involved in the destruction of ware- 
Ns houses and, thus, a new industry was born. 
Sed Much of the material in Dr. Schoch’s report may 
pie be found im print in the August, 1957 issue of ‘‘The 
es Baker’s Digest,’’ in an article entitled, ‘*Granule 
! Swelling and Paste Viscosity of Thick Boiling 
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jective of the Indiana Section’s High Sehool Oppor- 


Starches,’’ by Kite, F. E., Schoch, T. J., and Leach, 
H. W. Reprints may be obtained by writing to Dr. 
Schoch at Corn Products, Argo, Illinois. 


Dr. Schoch received his doctorate degree from 
Columbia University and has been in starch research 
since 1929. 


Cora Miller 


MOHAWK VALLEY 


The Mohawk Valley was happy to meet and talk 
with Dr. Emil Mrak, President of the Institute, on 
November 12. Dr. Mrak gave the group a much need 
ed nudge in the direction of a more active and bigger 
section. He suggested that we might benefit, as had 
others, by holding afternoon meetings where there 
would be opportunity for three or four speakers to 
treat several phases of a problem of interest. 


‘The ‘Junket’ Folks’’ acted as most gracious hosts 
at a roast beef dinner at the Mohawk Valley Country 
Club, Little Falls. A tour through the plant and 
warehouse of Chr. Hansen’s Laboratory, Inc., makers 
of ‘‘Junket’’ Brand Foods, was made in the after- 
noon. 


Dr. T. F. Irmiter, Laboratory Director of Chr. 
Hansen's Laboratory, Inc., and President of the sec 
tion, presented a paper on protein malnutrition which 
he illustrated with colored slides. The horrible results 
of undernutrition in children, caused by the lack of 
protein foods and by not using properly those foods 
which are available, were vividly shown. Dr. Irmiter 
indieated that with the aid of food technology, UNI- 
CEF, education of the natives along dietetic lines, 
and helping them to help themselves, much improve- 
ment can be made in the nutritional status of protein- 
starved populations. 


Dorothy Van Schaick 


INDIANA 


The Indiana section members were the guests of 
Commercial Solvents Company and the Home Eco- 
nomics Department of Indiana State Teacher’s Col- 
lege at Terre Haute on November &th. Tours of the 
facilities of these two organizations proved to be most 
interesting. After dinner, served in the Hoosier Room 
of the Demming Hotel, Dr. W. P. Allyn, Professor 
of Biology, Indiana State Teacher’s College, spoke 
to the section on the things students of today value 
in education and in life. 


OPPORTUNITY DAY 


To attract high school students into college courses 
in food technology and related subjects is the ob- 


tunity Day to be held in Rice Auditorium, Indian- 
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In the field of frozen desserts, 
Durkee maintains its leadership 
by constant search for new formu- 
lations and practical applications. 


Temperature durability is a key 
factor in performance character- 
istics of shortenings and oils used 
in frying. 


Confection coating ingredients are 
also checked and controlled under 
actual production conditions. 


You'll find the new Durkee Research and Service 
Center in Chicago completely equipped and 
staffed to handle any scientific and practical 
problem in the field of edible fats and oils. 
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ing facilities... 


DURKEE PROVIDES the modern techniques for 


research, product improvement and technical service. 
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in developing needed products... 


DURKEE PROVIDES a record in the development 
of many important new scientific and practical 
applications in all types of shortenings, pastry 
products, hard fats, and oils. 


WHEN YOU NEED TECHNICAL HELP 


IN SOLVING YOUR SPECIAL INGREDIENT 
PROBLEMS... TALK TO DURKEE FIRST 
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apolis, on January 11, 1958. The outstanding success 
of last year’s meeting made this year’s meeting an 
obligation, both from the standpoint of the service 
that is being rendered high school students pondering 
career training and from the point of view of bring- 
ing food technology as a vocation to the attention of 
the public. Much effort has been made in recent 
months to increase interest in scientifie training, but 
it would appear that such effort can be most effee- 
tively expended by getting down to the fundamentals ; 
namely, by explaining what scientists, including food 
scientists, actually do. And this will be an important 
part of the discussions on High School Opportunity 
Day, January 11, in Indianapolis. 

Opportunity Day has been organized to permit 
the greatest possible number of direct contacts  be- 
tween visiting representatives from colleges offering 
training in food technology and the high school stu- 
dents who will be attending the meeting. In addition 
the Indiana Section is providing movies to pin-point 
job opportunities, displays, and literature on careers 
in food technology. 

Brief, on-the-beam talks by Dr. Gale R. Ammerman, 
Food Technologist, Purdue University, Mr. Frank 
Lawler, Editor, FOOD ENGINEERING, and Dr. 
Martin S. Peterson, Editor, FOOD TECHNOLOGY, 
are scheduled. In addition, Miss Judy Ahring, win- 
ner of the essay contest run in conjunction with last 
vear’s Career Day, will speak. 


—William J. Klinker 


MINNESOTA 


Nine and one-half inches of snow and a Minnesota 
blizzard were the setting for the November 18th meet- 
ing of the Minnesota section of the Institute of Food 
Technologists. 

Dr. Kenneth G. Weckel, professor of Dairy and 
Food Industries, University of Wisconsin, spoke to 
the group on a subject of current interest, ** Man— 
Food and Chemieals’’. As 
a member of the National 
Research Council sub-com- 
mittee on Food Technol- 
ogy, the Technology Com- 
mittee of the Wisconsin 
Canners Association, and 
the Consultant Panel on 
Milk and Food Research 
of the U.S. Public Health 
Service, Dr. Weeckel has 
participated in state and 
federal committees dealing 
with the problem of chem- 
icals in foods. Members 
heard Dr. Weckel describe 
Dr. K. G. Weckel addresses the rapid growth of the 

Minnesota Section population of the world. 

In some areas, such as the 

United States, farm mechanization and scientifie agri- 
cultural practices have made it possible to keep 
abreast of domestic demands created by population 
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increases. In the United States this has been accom- 
plished despite a reduction in crop acreage. 

The world, according to Dr. Weckel, faces a_po- 
tential food shortage in future decades. As a result 
of this shortage, some areas of the world may hav 
to re-evaluate their positions regarding food additives 
in order to cope with the situation in a_ realistic 
manner. 

-Franklin L. Sorensen, -Jr. 


FUTURE MEETINGS FOR FOOD TECHNOLOGISTS 


1958 

January 11 High S.hool Career Day, Sponsored by the 
Indiana Section of IFT, Rice Auditorium, 
Indianapolis, Indiana 

January 27-30 Plant Maintenance and Engineering Show, 
International Amphitheater, Chieago, Illinois 

February 14-16 Insticute of American Poultry Industries 
1958 Fact Finding Conference, Municipal 
Auditorium, Kansas City, Missouri 

February 25-26 Sixth Annual National Dairy Engineering 
Conference, Kellogg Center, ichigan State 
University, East Lansing, Michigan 

March 2-6 Convention of National Association of Frozen 
Food Packers and Exposition, Conrad Hilton 
Hotel, Chicago 

March 2-9 International Trade Fair of Packaging Ma 
chines, Confecionery Machines and Packaging 
Materials, Dusseldorf, Germany 

March 6-8 \nnual Meeting of the Refrigeration Research 
Foundation, Adolphus Hotel, Dal’«s, Texas 

Mareh 14-15 Annual Food Technology Syw:,»osium and 
Short Course, University of Missouri, Colum 
bia, co-sponsored by the St. Louis and the 
Kansas City Sections of IFT 


April 7-11 The American Association of Cereal Chemists, 
Netherland-Hilton Hotel, Cineinnati, Ohio. 

April 22-24 Research and Development Associates, Palmer 
House, Chicago 

May 25-29 Eighteenth Annual Meeting of the Institute 


of Food Technologists, Palmer House, Chi- 
cago, Illinois 


1959 
May 17-21 Nineteenth Annual Meeting of the Institute 
of Food Technologists, Bellevue-Stratford 
Hotel, Philadelphia, Pennsylvania 
1960 
May 15-19 Twentieth Annual Meeting of the Institute of 
Food Technologists, Civic Auditorium and 
Hotel Whitcomb, San Francisco, California 
1961 
May 7-11 Twenty-first Annual Meeting of the Institute 
of Food Technologists, Hotel Statler, New 
York, New York 
1962 
June 17-20 Twenty-second Annual Meeting of the Insti- 
tute of Food Technologists, Americana Hotel, 
Bal Harbor, Miami Beach, Florida 


June 10-13 First International Congress on Vacuum Tech 
niques, Namur, Belgium 

June 12-13 First National Convention, Canadian Institute 
of Food Technology, Windsor Hotel, Montreal. 
Theme: Canada’s Food Industries 

An open invitation is extended to readers of FOOD TECHNOLOGY 

te send in to the Editorial Office, 11606 South Bell Avenue, Chicago 43, 

Illinois notices of annual or national meetings of interest to food 

technologists. 
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more customers for all foods 


Asurvey has shown that most women underestimate 
by 700 to 1,000 the number of calories they actually 
need and use up each day. No wonder many of 
them may feel that there isn’t enough leeway in 
their daily calorie allowance to let them enjoy 
some of the foods and beverages they like best! 


The fallacy of such unnecessary and unrealistic 
diet restrictions is brought out in the next series 
of sugar advertisements which give people the 
facts about calories and actual calorie needs. 
Readers will be pleasantly surprised to find out 


that the National Research Council’s recommended 
daily calorie allowance is far greater than they 
may have been led to believe. 

This advertising shows people why there’s plenty 
of room in any well-balanced diet for the enjoy- 
ment of energy-giving fun foods and beverages that 
include sugar. Large-space advertisements will ap- 
pear during February and March in newspapers 
and leading magazines such as Reader’s Digest and 
Life. Watch for them! 


SUGAR means sucrose (both beet and cane sugar) 


SUGAR INFORMATION, INC. vork 5, 
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ATLAS COLORS 


FOR EVERY PURPOSE 


& in KOHNSTAMM & CO.- 
CHICAGO, NEW YORK CHICAGO. 


NEW YORK. 


CERTIFIED 
164 AMARANTH 


RED 
CERTIFIED 
AMARANTH! 


NEW YORK.“ CHICAGO. 


FO&C RED 
CERTIFIED 
1184 AMARANTH! 


E 2am 


E zany LOT NO 


PERCENT PURE OYE 


LOT NO. 
9 PERCENT PURE DYE 


2889 
LOT NO. E 


93 PERCENT PURE DYE 


NET WEIGHT | POUND 


CERTIFIED COLOR GRANULES 
Non-Dusting Type 


NON-SEPARATING TYPE 
Powdered Certified Colors 


ATLAS CERTIFIED COLORS 


Industeys Glandard 
fr 403 Dears 


fr BASIC COLORS 


GELATINE DESSERTS HERCULES 100% 
DRY DRINK POWDERS BASIC COLOR BLENDS 


and other types SECONDARY SHADES 


FLOLENE Color Grunules dissolve 
readily and with minimum dusting. 
Thus the possibility of contaminating 
other products is lessened. 


100% BASIC COLOR BLENDS 
that dissolve as a single color 


Available in the Following 
BASIC COLORS 


DESSERTS and PUDDINGS FD&C RED #1 
FD&C RED #2 
ATLENE Butterscotch Brown many “Custom Made” blends FD&C RED #3 
to meet individual requirements. 
ATLENE Cacao Brown 
(Chocolate Shade) WA FD&C RED #4 
ATLENE Grape Shade — FD&C YELLOW #5 
SELF-MEASURING 
ee een COLOR CUBES FD&C YELLOW #6 
PASTE COLORS FD&C BLUE #1 
ATLENE Raspberry Shade 
LIQUID COLORS FD&C VIOLET #1 


ATLENE Root Beer Shade 


ATLENE Medium Yellow 
(Ege Shade) 


abe 


“Custom Made” shades to 
suit the individual needs. 


P.G. COLORS 
for Summer Coatings and Fillings 


All other Basic Colors 
manufactured in powdered form. 


FIRST PRODUCERS OF CERTIFIED COLORS 


H. KOHNISGTAMM & COMPANY Enc. 


ESTABLISHED 1851 
11-13 E. ILLINOIS ST.. CHICAGO 11° 2632 E. 54 ST.. HUNTINGTON PK.. CALIF, 


69 PARK PLACE, NEW YORK 7: 
BRANCHES IN OTHER PRINCIPAL CITIES OF THE U.S.A, AND THROUGHOUT THE WORLD 
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CEREALS 


Huron Vital Wheat Gluten is used 
in both cooked and dried cereals, 
providing important functional 
properties and outstanding nutri- 
tional values to a variety of cereal 
products. 


FOOD CHEMISTRY 


Because of its combination of nat- 
ural elasticity and high nutritional 
content, Huron Vital Wheat Gluten 
offers food chemists a unique tool 
for the formulation of improved 
food products. Its high bonding 
characteristics provide cohesive 
structures during processing; after 
cooking, it affords rigid expanded 
structures of attractive texture, 
crumb, and palatability. 


BAKED PRODUCTS 


Vicrum is Hercules’ trademark for 
Vital Wheat Gluten manufactured 
for use in the baking industry. It is 
specially processed and selected to 
meet rigid specifications and pro- 
vide hisn, uniform baking perform- 
ance. Vicrum can be used to com- 
plement the normal behavior of 
flours.t It is particularly useful in 
improving the quality of specialty 


*Hereules Trademark 


HERCULES POWDER COMPANY 


HURON VITAL 


What it is . . . Huron Vital Wheat Gluten is a 
protein concentrate obtained by processing wheat 
flour to greatly reduce its starch content. To 
maintain the native vitality or elasticity of the 
original wheat product, it is carefully dried at 
low temperatures and ground to fine particle size. 


HEAT GLUTEN 


Huron Vital Wheat Gluten will therefore retain its 
ability to absorb water, and yield an elastic mass 
when incorporated into breads, cereals, or other 
processed foods. Huron Vital Wheat Gluten is sold 
asa light tan powder, having 75% protein on a dry 
basis (approximately 71% on a 6% moisture basis). 


breads as measured by texture, 
crumb, volume, and keeping quali- 
ties. Because its addition increases 
the fermentation tolerance and 
strength of doughs, it offers greater 
flexibility during processing. 
Vicrum is in growing commercial 
use as a baking adjunct used at 
2-4% levels, particularly in spe- 
cialty breads such as rye. 


tBefore adding Vicrum to food products, bakers should check Federal & State Standards of Identity. 


For full descriptive literature on Vital Wheat Gluten, cail or write 


HURON MILLING DIVISION 


Virginia Cellulose Department 


Wilmington 99, Delaware 


Sales Offices: 380 Madison Ave., New York 17, N.Y. * 332 South Michigan Ave., Chicago 4, Ill. * 120 Montgomery St., San Francisco 4, Calif. 
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Literature 


BOOKS 


STERILIZATION IN Foop TEcH- 
NOLOGY. THEORY, PRACTICE, AND 
CaLcuLaTions. C. Olin Ball and 
F.C.W. Olson—McGraw-Hill Book 
Company — New York, Toronto, 
London 654 Pages. 

The authors evidently intended 
this volume to be ‘‘all things to all 
men,’’ at least to all men who are 
interested in sterilization of foods. 
In attempting this, they certainly 
have accomplished a monumental 
task. The subject matter ranges 
from a philosophical diseussion of 
the value of mathematics as a 
means of solving scientific prob- 
lems to the presentation of volumi- 
nous numerical tables for use in 
the calculation of thermal proces- 
ses for canned foods. This book 
should be available to all organiza- 
tions dealing with thermal steri- 
lization of foods, and will serve as 
an excellent reference for students. 

sriefly, the subject matter in- 
cludes: a comprehensive descrip- 
tion of methods and equipment for 
thermal processing (chapter 2); 
a discussion of the basis of food 
process calculation methods (chap- 
ter 3); bacteriology of food spoil- 
age and sterilization (chapter 4) ; 
heat penetration and its measure- 
ment (chapter 5); the mathemat- 
ical and physical basis of heat 
transfer in closed containers (chap- 
ters 6-9): the inoculated pack 
method of process determination 
(chapter 10) ; and methods of proe- 
ess calculation (chapters 11-13). 
Much of this. material has been 
published elsewhere, but there is 
considerable convenience hav- 
ing it collected in one volume and 
amplified by the authors’ com- 
ments. Incidentally, they have 
done a fine job in presenting both 
sides of controversial issues, such 
as selection of the eriteria for suf- 
ficiency of a sterilization process. 

Chapter 14, ‘‘New Formula 
Method for Caleulating Proces- 
ses,’ and chapter 15, ‘*‘ Evaluation 
of Heat Effect on Organoleptic 


Quality,’’ presenting new material, 


FOOD TECHNOLOGY, 


JANUARY, 


will be of interest to all food tech 
warrant detailed 

study by those 

specializing in 
food  steriliza- 
tion. The new 
formula method 
of calculation 
has a number of 

advantages over 
the previous 
methods. The 
method of eval- 
uation of heat 
effect on organ- 
oleptic quality 
is elabora- 
tion of a prin 
ciple that was 


nologists and 


author, with F. C. 
W. Olson of “‘Steri- 
lization in Food 
Technology.” 


advaneed a number of years ago 
showing that the temperature co- 
efficient for inactivation of bacteria 
exceeds that for chemical reactions 
such as destruction of vitamins; 
consequently, sterilization can be 
achieved with a minimum of de- 
leterious effect by employing high 
temperature-short time processes 
Chapter 15 presents formulae and 
detailed numerical tables for cal- 
culating this effect on an averaged 
basis for the entire contents of a 
container. 

In general, the book is replete 
with references and gives consider- 
able detail in both the table of 
contents and the index. In view 
of the current interest in the use 
of ionizing radiations for steriliz- 
ing food, it is somewhat surprising 
to find only two brief references 
to this subject in the index and no 
listing of the subject in the rather 
detailed table of contents. How- 
ever, the over-all impression is that 
a great deal of detail has been pre- 
sented in the book with painstak- 
ing accuracy. 

J. M. Jackson 
Barrington, Illinois 


LITERATURE ON 
FOOD RESEARCH 
AND TECHNOLOGY ' 


Commodities 


XIV International Dairy Congress, Rome, 
1956. [Atti.] Rome, Ed. Crea, Centro 
Realizzazione Editoriali Aristiche, 
1956. 6v. Numerous contributions by 
contributors from many countries on 
various aspects of the dairy industry 
including technological aspects, 


1958 


Testing milk and cream for butterfat to- 
gether with the administration of Ken- 
tucky’s Creamery License Law. Lex- 

University of Kentucky, 

(Kentucky. Agricultural 

Experiment Station. Regulatory  bul- 

Apply. 


ington, Ky., 
1957. 40p. 


letin, 9 rev. 


Textbook of meat inspection; including 
the inspection of rabbits and poultry; 
3d ed. Horace Thornton. London, Bail- 
liére, 1957. 602 p. 60s. A new edition 
which includes information from India, 
Burma and Iran. The chapters 
on fish inspection are now omitted. 


Ceylon, 


Food Technology 


Bacterial fermentations. H. A. Barker. 
New York, John Wiley, 1957. 102 p. 
(CBIA lectures on microbial biochem- 
istry.) Three lectures, each on a dif 
ferent type of fermentation, delivered 
at Rutgers University. 


Future of Lecht- 
man and O. Fanning, eds. Kansas 
City, Mo., Midwest Research Institute, 
1957. 192 p. Proceedings of a Sym- 
posium held at the Institute in April 


1957. 


food preservation, 8, C. 


‘Nitrite burn’’ 

particularly in fermented sausages. 
Robert H. Deibel and James B. Evans. 
American Meat Institute 
Foundation, 1957. 13 p. (Bulletin No. 


in cured meat products 


Chicago, 


Processing lobster and lobster meat for 
freezing and storage. J. 8. Getschell 
and M. 


Universit of 


Highlands. Orono, Me., 
Maine, 1957. 15 p. 
(Maine. Agricultural Experiment Sta- 
tion. Bulletin 558.) 


Status report to management on radi- 
ation preservation of food. Colonel 
W. D. Jackson, Washington, Quarter- 
master General of the Army, 1957. 
14 p. processed. On sale by Office of 
Technical Services, U.S. Department 
of Commerce. Paper $0.50. (PB- 


121550 


Studies in food spoilage; heating in feed 
ingredients and mixtures containing 
molasses and added fat. J. V. Halick 
and L. R. Richardson. College Station, 
Texas, 1957. 7 p. (Texas. Agricultural 
Experiment Station. Bulletin 860.) 


A textbook of dairy chemistry; 3d rev. 
ed. Edgar R. Ling. New York, Philo- 
sophieal Library, 1957. 2v. $12.00. 
v.1. Theoretical. v.2., Praetieal. All 


sections completely revised. 


Vacuum. A review of developments in 
research, Vol. 1V, No. 4, pub- 
lished in June 1957. Edwards High 
Vacuum Ltd., Crawley, Sussex, Eng 


land, $2.10. 


vacuu. 


’ Material for the list should be sent to Dr 
James G. Hodgson, Chief, Library Branch, 
Quartermaster Food and Container Institute 
for the Armed Forces, 1819 W Pershing 
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Social, Legal and Economics 


Domestic food consumption and expendi- 
ture, 1955. Annual report of the Na- 
tional Food Survey Committee, Min- 
istry of Agriculture, Fisheries and 
Food. London, H. M. Sta. Off., 1957. 
152 p. paper.6s 6d. 


‘holesale food market facilities; types 
of ownership and methods of financina. 
Harry G. Clowes and others. Washi: z 
ton, U.S. Govt. Print. Off., 1957. 
1090p. (U.S. Department of Agricul 
ture. Marketing research report no, 
160.) pap. 80.50, 


Biological Sciences 


Tutin Ir- 
ving. New York, John Wiley, 1957. 
ISS p. (Methuen’s Monographs on 
biochemical subjects.) $2.75. Advanced 
leetures on caleium metabolism. Author 
is Professor of Physiology at the Uni 
versity of Cape Town, 


Calcium metabolism. James 


Calorie requirements, report of the 
second committee on calorie require- 
ments. New York, Columbia University 
Press, 1957. (U.N.-FP.A.O, nu- 


tritional studies, nc. 15.) pap. $0.75. 


75 p. 


Dairy bacteriology; ed. 4. B. W. Ham- 
mer and F. J. Babel. New York, New 
York, John Wiley, 1957. 614 p. $9.00. 
A new chapter on the bacteriology 
of milk produetion and on the freezing 
of milk and cream, An 
chapter on milk enzymes. 


expanded 


Essentials of nutrition; ed. 4. Henry 
Sherman and ©. Langford. New 
York, Macmillan, 1957. 505 p. A new 


revision of a standard work, 


Methods in enzymology, v. 
techniques. Sidney P. Colowich and 
Nathan O. Kaplan, eds. New York, 
Academic Press, 1957. 991 p. $24.00. 


4, Special 


The nutritive value of rice and its by- 
products. Fayetteville, Ark., 1957. 
24 p. (Arkansas. Agricultural Experi- 
ment Station. Bulletin, 589.) 


Chemical and Physical Sciences 


Chimica analitica degli alimenti, v. I. 
Gli alimenti composti del regno vege- 
tale ed animale. La Legislazione ali- 
mentare. La della aequa 
minerali nelle acquisizione odierne. Mi- 
lano, Ed. 1956, 499 p. 
L, 4500. 


dottzrina 


Ceschina, 


Chemistry of plants. Erston V. Miller. 
Reinhold, 1957. 174 p. Latest develop- 
ments in plant chemistry. Includes 
eurrent information on the chemistry 
of photosynthesis. 


Introduction to protein chemistry. Sid- 
ney W. Fox and Joseph F. Foster, 
New York, John Wiley, 1957. 567 p. 
#9.50. Introductory text covering amino 
acids, peptides and proteins, 


Methods of hiochemical analysis. v. 5. 
David Glick, ed. New York, Inter- 
science, 1957. 514 p. $9.50, 
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Food Acceptance 


Acceptance of an improved frozen sweet- 
potato puree. Auburn, Ala., Alabama 
Polytechnic Institute, 1957. 14 p. (Ala- 
bama. Agricultural Experiment Sta- 
tion, Cireular 121.) 


Restaurant acceptance of dehydrofrozen 
peas; a product test in 100 Mil- 
waukee restaurants. Washington, U.S. 
Govt. Print. Off., 1957. 27 p. U.S. 
Department of Agriculture. Market- 
ing research report no. 198.) 


ABSTRACTS 


—Compiled by H. A. Campbell 


ANALYTICAL METHODS 


Gas chromatography. 


Ray, N. H. (Research Dept. Alkali 
Div., Imperial Chem. Inds. Ltd.). Na 
ture 180, 403-5 (1957). 


A useful summary of gas chromatog- 
raphy with sections on partition col- 
umns and detectors. Applications to 
physical chemical research are cited, 


Separation and identification of four anti- 
oxidants, butytlated hydroxyanisole, 
butylated hydroxytoluene, n-propyl 
gallate, and nordihydroguaiaretic 
acid, by paper chromatography. 


MiTrcHet, L. C. (Div. of Food, Food 
and Drug Admin., Dept. of Health, Edu- 
eation and Welfare, Washington 25, 
D.C.). J. Assoc. Offic. Agr. Chemists 40, 
909-15 (1957). 


Four antioxidants, BHA, BHT, 
NDGA, and PG used as additives in 
food, are separated by application of 
two dimensional paper chromatography 
in which refined soybean oil is the im- 
mobile phase, and aq. MeOH and H,O 
are the mobile phases. The chromato 
gram is developed with phosphomolybdic 
acid and ammonia fumes. 


Ion exchange micromethods for separa- 
tion of fermentation acids. Determi- 
nation of the fumaric acid in fer- 
mentation broth. 


Van Erren, C. H. anp McGrew, C. 
E. (U.S.D.A., Peoria, Ill.). Anal. Chem. 
29, 1506-9 (1957). 

Ion exchange resins offer a simple 
method for sepn. of fermentation acids 
prior to detn. by titration. Fumarie acid 
in fermentation broths is detd. rapidly 
using a micro ion exchange column. Meth- 
od also gives information concerning 
total acidity and nature of other acids 
present. 


The determination of grade strength of 
pectins by the Teepol-gel procedure. 
OLLIver, M., Wave, P., AND Dent, K. 
P. (Chivers & Sons Ltd., Histon, Cam- 


bridge, Engl.). Analyst 82, 127-8 (1957 
Anal. Abstr. 4, No. 2796 (1957 


A provision standard method for the 
detn. of grade strength of peetins de 
scribed by a Sub-Committee of the British 
Food Manufacturing Inds. 
Assoc. has been critically examd. and 


Research 


ineonsistencies have been found that can 
be overcome by suitable modification. 
In this modified procedure the pectin 
soln. is mixed with a determined amt. 
of Teepol (or other suitable surface 
active agent) before being boiled with 
sugar and acid to produce a gel of sol 
solids content of 70.5 + 0.5% (by re 
fractometer) and pH value of 3.10+0.05 
The gel strength is then measured by 
the Ridgelimeter. 


Determination of theophylline and amino- 
phylline by nonaque us titration. 


McEniry, M. A. (Food and Drug Ad 
min., Dept of Health, Edueation, and 
Welfare, St. Louis, Mo.). J. Assoc. Offic. 
Agr. Chemists 40, 926-9 (1957). 


Non-aq. titrations of theophylline and 
aminophylline in dimethyl formamide 
with sodium methoxide as titrant and 
thymol blue as indicator are deseribed. 
According to the author, this metho 
gives greater accuracy and speed than 
does the U.S. P. XV procedure for these 
compds. 


Quantitative determination of lactose and 
monoses in lactose hydrolyzates. 
Rapid horizontal paper chromato- 
graphic method. 


Roperts, H. R. (Natl. Dairy Products 
Corps., Oakdale, L. I., N.Y.). Anal. 
Chem, 29, 1443-7 (1957). 


A rapid horizontal paper chromato- 
graphie technique has been developed for 
anlaysis of hydrolyzates. By 
chromatographing at 60°C. with buta 
nol-pyridine-water (9 to 5to8) using two 
60-min. solvent developments, galactose 
and glucose are sepd. from lactose. Four 


lactose 


solvent developments lactose 


from galactosyl oligosaccharides, 


separate 


BIOLOGICAL SCIENCES 


Biochemistry 


The molecular weight of §-lactoglobulin. 

TOWNEND, R. AND TIMASHEF?, 8S. N. 
(Eastern Utilization Research Branch, 
Agricultural Research Service, U.S.D.A., 
Phila., Pa.). J. Am. Chem. Soc. 79, 3613 
14 (1957). 


In a detailed study of the association 
properties of 8-lactoglobulin as a fune- 
tion of pH, it has been found that the 
wt. of its disperse units is strongly 
dependent on pH. Ultracentrifuge stud- 
ies under conditions which favor dis 
sociation confirm the early work of Bull 
(surface 
recent carboxyl and 
detns. in establishing that the mol. of 


pressure measurements) and 


amino end-group 
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solves all these and other problems: 


Will thicken and give good body properties to syrups, 
fillings, meringues. 


Will suspend particles such as cocoa and citrus pulp. 


Will retard or prevent water migration and ice crystal 
formation in frozen foods. 

Will stabilize cake icings, preventing excessive absorp- 
tion or cracking and shaling. 


Will stabilize the foam formation on beer. 


= 


Will produce stable oil in water emulsions even at 
very low pH. Is most useful in French Dressings. 


Will form tender and tasty gels for food uses, such as 
desserts, fillings, bakery gels. 


Will produce an oil resistant film on paper while 1% 
solutions will form films suitable for coating food 
products. 
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8-lactoglobulin consists of a single poly- 
peptide chain with a mol. wt. of about 
17,500. The generally accepted mol. wt. 
of 35,000, then, is that of the §-laeto- 
globulin dimer. 


Chemical compesition of lemon oil. I. 
Isolation of a series of substituted 
coumarins. 


STANLEY, W. L. AND VANNIER, S. H. 
(Fruit and Vegetable Chem. Lab., West- 
ern Utilization Research Branch, Agri- 
eultural Research Service, U.S. D.A.). 
J. Am. Chem. Soe. 79, 3488-91 (1957). 


Seven substituted coumarin compds. 
have been isolated from domestie eold- 
pressed chromatographic 
sepn. on a column of powdered silicic 
acid. The identity of four of the compds. 
has been established, viz., 5-geranoxy- 
5, 7-dimethovyeoumarin, 5-ger- 
anoxy-7-methoxycoumarin byakan- 
gelicin. A fifth compd. has been tenta- 
tively identified as 8-geranoxypsoralen, 
the geranyl group still being in doubt. 
The remaining two compds. were re- 
covered in too small a quantity for an- 
alysis. However, they appear, from 
comparison of u.v. spectra, to be related 


lemon oil by 


psoralen, 


to 5-geranoxypsoralen and 5-geranoxy-7- 
methoxycoumarin. 


Enzymatic decarboxylation of oxalic acid. 


Summazono, H. HAyYAIsHI, O. 
(Natl. Inst. of Arthritis and Metabolic 
Diseases, Natl. Insts. of Health, Be- 
thesda, Md.). J. Biol. Chem, 227, 151-9 
(1957 

Oxalie from Collyvia 
veltipes was purified about 400-foid with 
an over-all yield of about 359. The 
enzyme is most active at pH 3.0 and 
most stable at pH 4.5. It aets specifi- 
eally on oxalie acid and produces stoichi- 
ometrie quantities of COs and formic 
acid. This enzyme does not show any 
requirement for adenosine triphosphate, 
coenzyme A, cocarboxylase, acetate, or 
Mg ion. It is active only in the presence 
of small amounts of oxygen, although 
the over-all reaction does not involve net 


decarboxylase 


oxidation. 


On the acetylation of aliphatic amines 
by kidney preparations. 


M. B. anp ANKER, H. 8. 
(Dept of Biochem., Univ. of Chicago, 
I.). J. Biol. Chem. 227, 465-71 (1957). 


Rat liver slices acetylate both cyclo- 
hexyl-L-alanine and p-amino-benzoie ecid, 
whereas rat kidney slices acetylate eyclo- 
hexyl-L-alanine only. A sol. enzyme ob- 
tained from rat or calf kidney catalyzes 
the formation of acetyleyclohexyl-L-ala- 
nine from acetate. This reaction appears 
to be a reversal ef hydrolysis, and the en- 
zyme seems identical with acylase. The 
implications of this finding are discussed. 
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Inactivation of lipoprotein lipase by 
heparinase. 

Korn, E. D. (Lab. of Cellular Physiol. 
and Metabolism, Natl. Heart Inst., Natl. 
Insts. of Health, Bethesda, Md.). J. 
Biol. Chem. 226, 827-32 (1957). 


Incubation of lipoprotein lipase with 
bacterial heparinase under rather spe- 
cific conditions results in the inactivation 
of the lipase. All those conditions which 
inactivate (or activate) the heparinase 
have the identical effect on the ability 
of the prepn. to inactivate lipoprotein 
lipase. This was interpreted as evidence 
for the presence of a heparin-like muco- 
polysaccharide as an integral part of the 
enzyme, lipoprotein lipase. 


Convenient method of obtaining clear fil- 
trates from opalescent protein solu- 
tions. 


Tools 3, 17-19 


Agr. 8, i-257 


LinpquistT, B. Sei. 
(1956); J. Sei. Food 
(1957). 


An opalescent protein soln. (e.g., of 
milk or cheese proteins) is dialyzed 
through a membrane-filter and quite 
clear solns., suitable for electrophoretic 
examn., are obtained. 


NUTRITION 
The growth effect of p-valine. 


Womack, M., Snyper, B. B., ANpD 
Rose, W. C. (Div. of Biochem., Noyes 
Lab. of Chem., Univ. of Illinois, Ur- 
bana). J. Biol. Chem. 224, 793-802 
(1957) 


Diets containing 1° of p-valine are 
incapable of supporting the growth of 
weanling rats despite the facet that this 
intake level of L-valine provides more 
than enough of the amino acid to permit 
optimal gains in wt. When the p-valine 
eontent of the food is raised to 2%, 
slow growth occurs. However, even at 
the higher level, the gains are extremely 
poor as contrasted with those induced 
by half as much of the L-isomer. 


Effect of varying levels of pi-tryptophan 
in diet on dental caries in rats. 


AND MunLer, J. C. 
(Indiana Univ., Dept. of Chem. and 
School of Dentistry, Bloomington). 
Proc. Soc. Exptl. Biol. Med. 95, 309-11 
(1957). 


Dental caries experience in rats was 
studied following feeding of varying 
levels of DL-tryptophan as a constituent 
of a cariogenie diet. When either 0.6 or 
1.8 g/kilo tryptophan was added to the 
diet there was an increase in dental 
earies, although the differences were not 
significant. When the diet contained 
5.4 g/kilo tryptophan there was a sig- 
nificant increase in incidence of dental 
earies. Concomitant with the increased 
dietary tryptophan level, there was an 
increased salivary tryptophan conen, 


BuTTNer, W. 


Effect of dietary gluten on the fecal fat 
in the rat. 


RIBEIRO, E., SOBRINHO-SIMOES, M. AND 
Mesquita, A. (Depts. of Internal Med. 
and Biol. Chem., Univ. of Porto, Faculty 
of Med., Portugal). Metabolism Clin. and 
Exptl. 6, 378-80 (1957). 


In normal rats the addn. of smal! 
quantities of wheat gluten to the diet 
significantly increases fecal fatty ma 
terial. The significance of this finding 
with respect to the effect of alimentary 
gluten in some clinical conditions with 
steatorrhea is discussed. 


Absorption of monoglycerides. 


TIDWELL, H. C. (Dept. of Biochem., 
The Univ. of Texas, Dallas). Am. J. 


Physiol. 189, 537-40 (1957). 


The rate of absorption of glycery! 
monooleate, when fed alone, appeared to 
be much slower than that of other glye- 
erides. In contrast, the chylomicronemia 
was markedly greater after feeding olive 
oil, Tween 80, or 1:1 mixtures of the 
glyceryl monooleate and olive oil or the 
fatty acids prepared from it. The slower 
absorption of the monoglyceride was not 
assoed. with a decreased lipid retention 
over a longer period, because eventually 
all of the lipid became available for 
absorption. Observation showed that the 
retention in these attempts could not be 
attributed solely to gel formation, but 
more likely to a decreased gastric mo 
tility. 


Some biokinetic aspects of calcium me- 
tabolism in dairy cows. 


Luick, J. R., Bopa, J. M. 


AND KLEI 
BER, M. (Dept. of Animal Husbandry, 
Univ. of California, Davis). Am. J. 
Physiol. 189, 483-8 (1957). 


A procedure is presented by which the 
reservoirs of mobilizable skeletal Ca may 
be estimated. It appears that 
reservoirs of skeletal Ca are larger an 
are turning over more slowly in cows 
which were prefed low Ca: high P diets 
A comparison of bone Ca specific activity 
to serum Ca specific activity indicates 
that nearly all the trabecular bone Ca 
and from 7 to 17% of the cortical bone 
Ca (depending upon dietary Ca/P) may 
be included in the ‘‘mobilizable Ca 
pool.’’ 


these 


CO. output and energy balance of heredi- 
tary obese mice. 


McCurntock, R. ANp Lipson, N. 
(Dept. of Physiol., Univ. of Minn., Med. 
School, Minneapolis). Am. J. Physiol. 
189, 463-9 (1957). 


The total CO, outputs of young adult 
hereditary obese-hyperglycemic 
were measured over 2-day periods by 
means of the DO” method. The CO, 
outputs, which reflect the energy outputs, 
were of approx. the same magnitude 
for the two groups at 6 and 9 weeks 


mice 
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of age, but were greater for the obese 
at 12 weeks. Food consumption remained 
nearly constant for both groups. 


Effect of fructose feeding on glucose 
tolerance in man. 

Van T. 3. K. H. 
(Dept. of Nutrition, Harvard Sch. of 
Publie Health, Boston). J. Lab. Clin. 
Med. 50, 391-9 (1957). 


The effeet on glucose tolerance of an 
adequate diet eontg. fructose as the sole 
carbohydrate was detd. in a series of 
nermal subjects. It was coneluded that 
the impaired glucose tolerance assoed. 
with earbohydrate deprivation is due 
principally to a decreased uptake of 
glucose in the extrahepatic tissues, and 
that the effeet of fructose feeding on 
glucose tolerance is entirely different 
from that of carbohydrate restriction. 


Abnormally high pyridoxine requirement. 
Summary of evidence suggesting re- 
lation between this finding and 
clinical pyridoxine “deficiency”. 


Hunt, A. D. (Hunterdone Medical 
Center, Flemington, N. J.). Am. J. Clin. 
Nutrition 5, 561-5 (1957 

The need for an unusually high intake 
of vitamin Be is a rare but apparently 
well-documented phenomenon. Thus far 
the symptoms of the condition have been 
either convulsions or anemia, with or 
without biochemical evidence of pyri- 
doxine deficiency. In general, there ap- 
pears to be a strong tendency for a 
deficieney of this vitamin to reveal itself 
by the production of convulsions in 
young infants, while adults show other 
manifestations. Present knowledge per- 
mits little more than a descriptive dis- 
cussion of these metabolic lesions, the 
more exact definition of which must 
await extensive clinical and biochemical 
investigation. 


Clinical and biochemical observations in 
galactosemia. 


IsseLBAcHerR, K. J. (Harvard Med. 
School, Mass. General Hospital, Boston). 
Am. J. Clin. Nutrition 5, 527-32 (1957). 


Galactosemia constitutes a hereditary 
disease in which galactose cannot be 
metabolized normally. The outstanding 
features are nutritional failure, hepato- 
splenomegaly with cirrhosis, metal re- 
tardation and cataract formation. The 
disease results from the congenital de- 
ficiency of a specific enzyme, P-Gal trans- 
ferase (phospho-galactose uridyl trans- 
ferase). As a consequence, galactose 
eannot be properly utilized and galae- 
tose-1-phosphate accumulates in the tis- 
sues. Effeetive treatment is possibie by 
the institution of a galactose-free diet. 
Complete disappearance of symptoms 
may occur if the diagnosis is made early 
and the dietary regimen is promptly 
instituted. 
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Functions of water in the body. 
Rosinson, J. R. (Med. Research Coun- 
cil Dept. of Exptl. Med., Univ. of Cam- 
bridge, Engl.). Proc. Nutrition Soe. 
(Engl. and Scotland) 16, 108-12 (1957). 
Water as a suitable milieu in which the 
metabolic processes of living cells ean 
take place, its dependence on various 
osmotic forces, in respect to its internal 
movements, and the fine adjustment of 
its exchanges with the external environ- 
ment through the mechanisms of thirst 
and, secretion of antidiuretie hormone, 


was discussed. 


The relationship of water and salt. 

Ei.KInton, J. R. (Chem. Section of 
the Dept. of Med., Univ. of Pennsylvania 
Sch. of Med., Phila.). Proe. Nutrition 
Soe, (Engl. and Scotland) 16, 113-18 
(1957). 

The total vol. of H.O in the body 
depends on the total amt. of the prin- 
cipal ionie solute Na. The relationship of 
H.O, salt and the body is discussed. 


Nutritive value of quinua proteins. 

Quinos-PEkez, F. anp 
A. (Biochem. Dept., Univ. of Wisconsin, 
Madison). J. Agr. Food Chem. 5, 538-41 
(1957). 

Quinua (Chenopodium quinoa, Willd 
an Inean seed, used in human nutrition, 
supplies protein of high quality as 
judged by growth and lipotropie re 
sponses, in white weanling rats. Combi- 
nations of quinua and casein, giving the 
same total dietary protein as that sup- 
plied by quinua alone did not support 
better growth than quinua, confirming 
the findings of other workers. However, 
the addn. of 3% casein to quinua, giving 
a total dietary protein 12.42%, produced 
an exeellent growth of 36.7 g. per rat 
per wk. and a normal liver fat. 


Toxic protein from trichlorethylene-ex- 
tracted soybean oil meal. 

McKinney, L. L., F. B., 
CAMPBELL, R. E., Etpringe, A. C. AND 
Cowan, J. C. (Nortiern Utilization Re- 
search and Development Div., Agr. Re- 
search Service, U.S.D.A., Peoria, Ili 
nois). J. Am. Oil Chemists’ Soe. 34, 
461-6 (1957). 

Fractionation studies have been car- 
ried out on a specially prepared undena- 
tured toxie  trichloroethylene-extracted 
soybean oil meal to det. which component 
of the meal is assocd. with the toxicity. 
Calf-assay of the samples indicated that 
the toxie factor is associated with the 
protein. Analyses of the toxic protein 
failel to indicate the nature of the 
reaction of trichloroethylene with the 
protein to produce the toxicity. 


Physiology and Medicine 


Comparative in vivo methods for evaluat- 
ing antacids in humans. 


Harrisson, J. W. E., Asprortr, D. D., 
FEINMAN, J. I. AND Packman, E. W. 


(LaWall and Harrisson Research Labs., 
1921 Walnut Street, Phila., Pa.). /. 
Am. Pharm. Assoc., Sei. Ed. 46, 549-52 
(1957). 

A continuous pH recording device is 
described whereby gastric acidity may 
be detd. accurately without removal of 
gastric juice from the stomach. The 
instrument can be assembled from equip 
ment readily available commercially. By 
use of the instrument described, four 
compds. have been tested for their effi 
ciency as antacids. The antacids, listed 
in decreasing order of effectiveness, are 


‘dihydroxy aluminum sodium carbonate, 


AI(OH )s, CaCOs and NAHCOs. 


Reduction in elevated blood cho!esterol 
levels by large doses of nicotinic 
acid. 

Parsons, W. B. AND J. H. 
(Dept. Internal Med., Jackson Clinie, 
Macison, Wis.). J. Am. Med, Assoc. 165, 
234-8 (1957). 

Administration of nicotinic acid (nia 
ein) orally in large doses (3 to 6 gm. 
daily) to 24 patients with hypercholes 
teremia resulted in significant reduction 
in blood cholesterol levels in 16 (66.7% 
Normal levels were attained in 6 of 8 
patients followed for 30 weeks or longer 
and in 7 of 16 additional patients fol 
lowed for at least 12 weeks. No serious 
side-reactions or toxic effects have been 
observed which can be attributed to 
nicotinic acid. Nievtinie acid proved to 
be effective in lowering cholesterol! levels 
despite continuation of the patients’ 
customary diets. 


Food and Food Technology 
Cocoa and Cocoa Products 


Rheclogical properties of dark chocolate 
masses. 

Heiss, R. ann Barruscu, W. Felte, 
Seifen, Anstrichmittel 58, 868-75 (1956 
Food Sci. Abstr. 29, No. 1134 (1957 

Technological factors which influence 
the flow properties of chocolate mass 
are distribution of particle size, HO 
content, duration and type of conching 
procedure, fat content, addn. of lecithin, 
aging of the mass, and temp. and degree 
of seeding. Recent exptl. work illustrat 
ing the effect of these faetors on vis 
cosity measurements in chocolate mass 
are reported. 


Coffee and Tea 


The soluble mannan of roasted coffee. 

THALER, H. (Deutsch. Forschungsan 
stalt fur Lebensmittelechemie, Munchen, 
Ger.). Z. Lebensm. Untersuch. u. Forsch. 
106, 128-32 (1957). 

Roasted coffee contains galectomannan 
which is not present in green coffee. 
Presumably it is formed from the car 
bohydrates of the green bean cell wal! 
at roasting temperatures by processes 
that are reminiscent of the dextrinization 
of starch. Apparently, there are varietal! 
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for a versatile propellant 


it’s nitrous oxide 


You can use nitrous oxide for every type of 
aerosol — foam, ribbon, stream or spray. This 
economical propellant (it costs less than one- 
half cent per 12-0z. can) can be used safely for 


foods as well as other products. Nitrous oxide 


is colorless, tasteless, non-toxic and nonflam- 


mable. 


for nitrous oxides ..it’s Ohio Chemical 


Ohio Chemical is the world’s largest producer 


of nitrous oxide. You are assured of nationwide 


availability of 99% pure nitrous oxide — 
medical purity that exceeds the U.S.P. require- 


ment of 95%. 


J Information regarding the application of 
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Ohio’s Technical Bulletin IIA “Nitrous Oxide 
4 As A Propellant for Pressurized Packaging of 


Foods and Other Products.” 


Additional data on nitrous oxide as well as gases 
such as nitrogen, helium, carbon dioxide, etc. 
is furnished in the brochure “Facts On Gases 
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For free copies, please write 


Dept. FT-1 at Madison. 
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differences, as 1.8% was found in Ro 


busta and 2.3 to 3.20% in Santos and 
Columbia coffees. 


Fruits and Vegetables 


Chemistry and technology of citrus, citrus 
products, and by-products. 

U.S.D.A. AGricutturAL ReEsearcu 
U.S.D.A. Handbook No. 98, 
1956, 99 pp. 

More attention is constantly being 
given to processing and utilization of 
citrus for purposes other than the fresh- 
fruit market to more effectively market 
the ever-expanding citrus production of 
U.S. This handbook deals with the 
chemistry of citrus fruits; processing of 
juice by canning, conen., freezing, dry- 
ing, and sulfuring; canning of mandarin 
and grapefruit sections; prepn. of  or- 
ange vinegar, brined and eandied fruit 
and peel; waste disposal; and prepn. 
of such citrus by-products as citrie and 
lactic acids, industrial ale., pectins, feed 
yeast, seed oils, essential oils, and citrus 


feed and molasses. 


Preparation of a fruit beverage from 
German fruit. 

Kocu, J. Fruchtsaft-Ind. 1, 253-9 
(1956): Food Sci. Abstr. 29, No. 979 
(1957). 

Directions are given for the com. 
prepn. of a fruit beverage from rather 
poor quality apples; the raw juice is 
coned. and H.O and a natural essence 
are added, and the juice is then ear- 
bonated with rather more CO, than is 
generally used in the prepn. of similar 


beverages. 


Meat and Meat Products 


Production of carbonyl compounds during 
irradiation of meat and meat fats. 

Barzer, O. F., Sripney, M., Dory, 
D. M. anp Scuweicertr, B. 8. (American 
Meat Inst. Foundation and Dept. of 
Biochem., Univ. of Chicago, J. Agr. 
Food Chem, 5, 700-3 (1957 

Investigation of chem. changes that 
occur when meat and meat products are 
subjeeted to y-radiation for sterilization 
indicated the formation of carbonyl 
compds. Extraction procedures and the 
behavior of the compd. with various 
chromatographic solvent systems sug 
gested that those obtained from irradi- 
ated meat differ from those obtained 
from irradiated fat. Carbonyl compds. 
increase in both meat and fat with in- 
ereasing irradiation dosages. 


Milk and Milk Products 


A volumetric method for estimating the 
undenatured serum proteins in nonfat 
dry mlik. 

Anperson, H. A. (Eastern Utilization 
Research and Development Div., Agri- 
eultural Research Service, USDA, Wash- 
ington, D.C.). Abstr. A.D.S.A, Meeting, 
June 1957. 
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A rapid and simple method for detg. 
the suitability of nonfat dry milk for 
breadmaking or for other specific uses 
was developed. Diluted AcOH was added 
to reconstituted nonfat dry milk and the 
ppt. of casein and denatured serum 
proteins was removed by filtration. Phos- 
photungstie acid was added to the filtrate 
in a suitable centrifuge tube and the 
vol. of the ppt. was noted after centri- 
fuging under controlled conditions. The 
vol. of the ppt. can be correlated with 
the mg. of soluble whey protein nitrogen 
per gm. of nonfat dry milk. 


Starches and Syrups 


A new specialty corn syrup. 

Ciay, C. (Wynnewood, Pa.). Manufa. 
Confectioner 37, 213 (1957). 

A unique modified corn syrup, first re- 
ported in Germany, shows great promise 
in hard candy manufg. The syrup con- 
tains dextrose and maltose with the 
regular 42DE and 80% solids. The high 
viscosity of the syrup makes it difficult 
to handle, but it can be worked. As a 
coating for pulled pepperminis the low 
hygroscopicity of the syrup allows the 
candies to be loose packed for extended 
time periods without sticking. 


Miscellaneous Information 


Viscosity changes of sodium alginate solu- 
tions after freezing and thawing. 

Scuwarz, T. W. anp Levy, G. (Univ. 
of California Sch. of Pharmacy, San 
Franeiseo). J. Am. Pharm. Assoc., Sci. 
Ed. 46, 562-3 (1957). 

The viscosity of solns. of sodium al- 
ginate used in this investigation is in- 
creased after freezing and thawing. The 
relative increase of viscosity depends 
upon the conen. of sodium alginate and 
the method used for the prepn. of the 
soln. The effects of glycerin, propylene 
glycol, and Ca lactate on the viscosity 
of solns. of sodium alginate before and 
after freezing are shown. 


INDUSTRY 
PUBLICATIONS 


“Corn QOil’’ is a new 20-page 
illustrated booklet describing the 
manufacture and uses of corn oil 
and methods of packaging, storing 
and handling the product. The 
booklet has been published by the 
Corn Industries Research Founda- 
tion, Ine. as the third in a series 
which ineludes ‘‘ Corn Starch’’ and 
**Corn Syrups and Sugars.’’ The 
booklet also has an appendix con- 
taining analytical data on physical 
and chemical properties. Copies 


are free upon request to the foun 
dation at 3 E. 45th St., New York, 
N. Y., or 1001 Connecticut Ave., 
N. W., Washington, D.C. 


The latest Dodge & Olcott, Ine. 
price list of essential oils, aromatic 
chemicals and certified colors is 
now off the press and ready for 
general distribution. More than 
1,500 items are listed ineluding 
essential oils, balsams and gums, 
resinexes, aromatic chemicals, oleo- 
resins, tinctures, vanilla concen- 
trates and certified pure food and 
cosmetic colors. Copies upon re- 
quest to Dodge and Olcott, Ine., 
180 Varieck St., New York 14, N.Y. 


The new 1958 ‘Physical Pro 
perties’’ booklet by Union Carbide 
Chemicals Corp. is now available 
on request from the company by 
writing to 30 E. 42nd New 
York 17, N. Y. The 28-page book 
let is a guide to Carbide’s products 
and services, presenting the latest 
physical property data on more 
than 350 organie chemicals. Fifty 
new chemicals, introduced by the 
company since the previous edi- 
tion, are featured in the new book- 
let. 


A catalog describing the new 30- 
inch vibrating screen separators 
has recently been issued by the 
manufacturer, Southwestern En- 
gineering Co. The new equipment 
rounds out the SWECO separator 
line. The two-color brochure pre 
sents operating application and 
specification data. It can be had 
by writing the firm’s Separator 
division, 4800 Santa Fe Ave., Los 
Angeles 58, Calif. and asking for 
bulletin S 574-1. 


Latest data on standards and 
optional designs of Impervite 
brand impervious graphite tube 
and shell heat exchangers are 
covered in a new technical bulletin 
No. 448. Subjects covered include 
effective transfer surfaces, char- 
acteristics of Impervite, a tabula- 
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tion of dimensions of the standard 


exchangers up to 16-foot lengths 


and 38-inch shell diameters, and : 


a semi-detailed discussion of the 


standard but optional designs 


4 


available. Copies are available up- 


on request to John Reys, chief  Bavere: vortd since 1999 

engineer, Falls Industries, Ine., 
Ret cdients in food?) 

Aurora Road, Solon, Ohio. 


A book describing silent chain 


drives is now available from Link- 
Belt Co., Dept. PR, Prudential 
Plaza, Chicago 1, Ill. The 88-page 


hook No. 2425 covers tiny frae 


tional horsepower drives used in 


NULG Hoe, Can help { 


small power tools to huge drives 


transmitting thousands of horse- 
power. It contains tables of service 5 
factors, ratings, chain length and 4 j s\ 
center distance computations. A 
Nu ok wagons @nd: 

22-page section outlines the pro- 4 

an 


cedure for selection of engineere.| 


Syrups 


A new technical service bulletin 
describing Zeolex as an anti-caking 
agent for conditioning sugar has 
been published by J. M. Huber 
Corp., 100 Park Ave., New York 
17, N.Y. The bulletin deseribes 


pressure caking and 90% relative 


Angeles 17, 


Q 


humidity caking tests with sugar. 


4 
view ef our Pile 


Copies are available upon request. Brooklyn, 


Two wall charts containing sug- 
gestions on ‘* How to Handle Beeco 


Hydrogen Peroxide Safely’? and 


‘‘How to Test Beceo Hydrogen 


Peroxide Bleaching Solutions’’ are 


offered by Beeco Chemieal division, 
Food Machinery and Chemical 
Corp., Buffalo 7, N.Y. 


Each chart is 16 by 22 inches 


in size and printed in large type 


for reading at a distance. The 


safety chart lists handling pre- 


cautions and recommends action in 


ease of contact. The testing chart 


covers peroxide concentrations and 


alkali concentrations. 


(Continued on 56 
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IN MEMORIAM 


Robert J. Remaley 


The sad news of the death of 
Robert J. Remaley of coronary 
thrombosis on Friday, November 
15, 1957, came as a severe shock 
to his host of friends and fellow 
scientists in the food industry and 
in food research and development 
organizations across the nation. 

‘*Bob’’ was an outstanding and 
widely known figure in the dairy 
field and since 1951 had been on 
the American Dry Milk Institute 
staff (Chieago) where he was in 
charge of scientific development 
and the laboratory department. 
During World War II he was head 
of the Dairy Branch of the QmC 
Subsistence Research and Develop- 
ment Laboratory, commanded by 
Colonel Rohland A. Isker. Bob 
Remaley’s understanding of the 
problems and excellent cooperation 
assisted the industry in its contri- 
butions to the war effort. Prior to 
his service with the QmC and the 
ADMI, he was with Kraft Foods 
Company in Chicago for 17 years. 

Bob’s many friends and close 
associates throughout the industry 
knew him as a conscientious and 
thorough worker, outstanding for 
his friendliness and his sense of 
ease in the midst of complicated 
and detailed work. 

He is survived by his widow Gail 
and a daughter Harriet, his moth- 
er, Mrs. Eleanor Ramaley, a broth- 
er, J. W. C. Remaley, and his fath- 
er- and mother-in-law, Mr. and 
Mrs. L. K. Riggs. 


Herbert E. Otting 


It is with much sorrow that we 
announce the death of our associ- 
ate and colleague, Mr. Herbert E. 
Otting. Mr. Otting passed away on 
Sunday morning, November 17th, 
at his home in Minerva Park, 
Ohio. Mr. Otting was born at War- 
ren, Ohio on July 28, 1889. After 
graduation from high school he 
attended the Ohio State University 
where in 1913 he received the B.S. 
degree in Agriculture. Immedi- 
ately after graduation he became 
a chemist with the John Wilde 
Evaporated Milk Co. at Columbus, 


46 


FOOD TECHNOLOGY, JANUARY, 1958 


Ohio. Subsequently, he served in 
a Similar capacity with the Nestle’s 
Food Co. at New York City, the 
Carnation Co. at Corry, Pa., and 
the Moores and Ross Milk Co. of 
Columbus, Ohio. In 1929 he be- 
came chief chemist of the newly 
organized M & R Dietetie Labs., 
Ine. and held this position as Di- 
rector of Quality Control until his 
retirement at the end of 1954. He 
was a member of the Board of 
Directors of the M&R Dietetic 
Labs., Ine. and was active in an 
advisory capacity to the Company 
at the time of his death. He was 
the author of a number of tech- 
nical articles in his chosen field of 
work and was granted 14 U.S. 
patents in the field of milk and 
food processing during the years 
he was associated with the M&R 
Dietetic Labs., Ine. Mr. Otting 
was a charter member of the Insti- 
tute of Food Technologists. He 
was also a member of the American 
Dairy Science Association, the 
American Chemical Society, and 
the American Oil Chemists So- 
ciety. 

Contributed by O. F. Garrett 


EQUIPMENT 


This multi-unit packaging ma- 
chine Las been developed by Tee- 
Pak, Ine., 3520 S. Morgan, Chi- 
cago, Ill, to use cellulose bands. 
It fits the seamless band over the 
produets combining them into a 


secure single package. Production 
rate is 20 units a minute for most 
applications. Tension of the band 
ean be controlled to permit the 
banding of heavy products, where 
strength is required, as well as 
fragile items. 


The new ‘‘Spinecraft’’ automatic 
speedfilter is said to cut filtration 
time for light or heavy precip- 
itates. Unit consists of two 3.5 
liter tanks, used independently or 
together, with pressure obtained 
from gas or a compressor. Unit 
has a rang of 0 to 125 p.s.i. and 
completes the filtration process 
automatically. Can be converted to 
a large-capacity ultra filter by add- 
ing a cellophane filter. Distributed 
by Scientific Products, division of 
American Hospital Supply Corp.. 
1210 Leon Place, Evanston, Il. 


Gas sterilizing equipment, 
known as ‘‘Sterox-O-Matie’’ sys- 
tem, is available for industrial use 
from the Wilmot Castle Co., 1906 
E. Henrietta Rd., Rochester, N.Y. 
There are several models which are 
designed to sterilize contents of 
pre-sealed plastic, paper, or card 
board containers, ‘‘Steroxcide 20’’, 
a combination of ethylene oxide 
and earben dioxide, has been se- 
lected as the sterilizing medium in 
the new unit. 


A new one-pan analytical bal- 
ance for weighings from 0.1 mil- 
ligram to 200 grams been 
announced by the Christian Becker 
division of the Torsion Balance 
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Salt chemists in each of Morton's nir 


niante nnectant the gqualit 
plants constantly The quality 


of the nearly 100 grades of salt Morton sells to industry. 


Only Morton can offer you the right salt 
for every industrial use, coast to coast 


Morton, the only nation-wide salt company, produces, re- 
fines, and delivers nearly 100 different grades of salt for 
14,000 industrial uses. 

This means that regardless of your size, your needs, or 
your location, Morton can give you expert, impartial advice 
on which grade or grades will do the best job for you. This 
is valuable advice because the right salt for the right job 
will help you reduce costs, save time and turn out products 
of uniform high quality. 

How Morton service can save you money 
Morton backs its salesmen with the services of the finest 
salt research center in the world. If your Morton salesman 
personally can't solve a salt problem for you, he can refer 
the problem to Morton's research laboratory for quick, thor- 


ough analysis. This service help may be worth thousands of 
dollars to you every year 

We think you'll find it well worthwhile to talk salt and service 
with a Morton representative. If you agree, just write or wire: 


MORTON SALT 
COMPANY 
INDUSTRIAL DIVISION 


DirpT. FT 1-58, 120 So. LASALLE STREET 


CHICAGO 3. ILLINO!Is 
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Co., Clifton, N.J. Among the de- 
sign features of this model NA-1 
is the two-beam construction. All 
weighings, from 1 to 200 grams, 
are made to within 1 gram on a 
“rough weighing’’ beam. 

Two amber lights indicate which 
way the weight control knob should 
be turned to adjust the balance to 
within one gram. A larger image 
is projected by the new optical 
system which produces an image 
of 10,000 parts, each part being 
0.1 mg. 


A new hinged-door type steri- 
lizer with an opening designed to 
accommodate large trays and other 
large items has been developed by 
the Barnstead Still & Sterilizer 
Co., 341 Lanesville Terrace, Boston 
31, Mass. 
single or double-wall construction. 


Units are available in 


As an additional safety feature, 
** Autoclave’’ has 
built in to lock the 
handle so it cannot be rotated while 


the Barnstead 


been door 


there is pressure in the chamber. 
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All models have automatic 
sure controls. 
steam-heated 
line. 


pres- 
electric and 
models are in the 


Gas, 


Filtration Fabrics division of 
Filtration Engineers, 155 Oraton 
St.. Newark, N.J. is now offering 
custom-tailored filter cloth 
with polyethlene zippers. The zip- 
pers are said to be corrosion-resist- 
ant and jam-proof. They are sewn 
to the cloth with a_ specially-de- 
veloped stitch that prevents leak- 


Ing. 


bags 


A newly designed ‘* Twin-Lobe”’ 
rotary positive displacement pump 


The ‘‘Model A Hotrodder’’ is a new research tool developed for studying radiation 
applications in such processes as the pasteurization and sterilization of foodstuffs, the 
sterilization of pre-packaged pharmaceuticals, the production of plastics and chemicals, 
and others. Said to require no shielding room, monitoring system or alarm. It utilizes 
radioactive Cobalt in the irradiation process. Nuclear Systems, a division of the Budd 
Co., 2450 Huntington Park Ave., Philadelphia 32, Pa., is the manufacturer. 


has been developed by Manton- 
Gaulin Mfg. Co., Everett 49, Mass. 
It features a ‘‘twin-lobe’’ 
of the rotating element which is 
said by the company to provide a 
smooth performance. It is designed 
for moving a wide range of prod- 
ucts, from volatile gases to viscous 
materials like pastes, pie fillings 
and cherries. Four 
available. 


design 


models are 


A residual chlorine analyzer 
(Model 17A1100) that is said to 
provide continuous automatic 
measurement of free, combined, or 
total residual chlorine in water, 
has been developed by Fischer & 
Porter, 465 Jacksonville Rd., Hat- 
boro, Pa. 


A “Sanitary Prebreaker’’ which 
provides a method of coarse break 


ing, crushing or shredding a wide 
variety of tough and bulky organic 
and inorganic materials has been 
developed by the Rietz Mfg. Co., 
West Chester, Pa. The 
features optional discharge orifice 
plates which are said to contro! 
the maximum size of the end prod 
uct. 

It also has hinged construction 
that exposes the entire interior of 
the machine for cleaning. The pre- 
breaker has been designed without 
sharp knives, which the company 
states will eliminate the need for 
resharpening or replacement of 
these wearing parts. Test data and 
application information is 
able. 


machine 


avail- 
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NEW LIFT...LONGER LIFE 
FOR YOUR PRODUCTS 
WITH FIRMENICH 


POWDERED FLAVORS 


New and improved techniques of process drying, exclusively 
employed by Firmenich, yield powde red flavors that flow 
freely, are dust free, and give you the finest precision in 
flavoring your products. These important developments in 
quality flavoring will improve the taste appeal of your 
products... extend their shelf life . . . give them package-to- 
package uniformity that captures customer preference, Sam- 
ples of Firmenich Powdered Flavors, with technical informa- 


tion on their practical application, on request. 


ao 
\ 
FIRMENICH INCORPORATED 
suceedgeun ac 
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Alpha Engineering and Machine Works, Inc. has introduced a new rotary feed machine 
that combines Aerosol can gassing and mixing. Named the Alpha A-206 ‘‘Roto- 
Shake,’’ this machine automatically moves cans along a pallet-type conveyor to a 
central rotary feed head. Here the cans are automatically gassed and shaken as they 
travel through the feed cycle and then moved again to the conveyor for automatic 


removal from the machine. 
838 W. Central Road, Mt. Prospect, Ill. 


The company offers complete information by writing to 


This is one of the first photographs of the representative aluminum can styles being 
presented by Continental Can Co. These are general types of containers which can 


be made available to a variety of packers. 


From left to right there is a two-piece 


drawn can, a three-piece open top cemented side seam can, an extruded can which 
can either take a cup and valve or a slip cover, and a large-size extruded aerosol can. 
The smaller flat can is a drawn oblong hinge cover box and the larger is a drawn 


two-piece rectangular can. 


EXPANSION NEWS 


The Givaudan Corp. and its 
associate companies, 
Delawanna, Ine., Givaudan Fla- 


vors, Ine., and Sindar Corp. are 


Givaudan- 


now preparing new, enlarged ex- 
ecutive and sales offices for occu 


pancy next spring. The company 
has leased the seventh and a por- 
tion of the eighth floor of the 
Warner Brothers Building at 321 
W. 44th St.. New York 36, N.Y. 
Larger laboratories and other fa- 
cilities will be the result of this 
move, 


PRODUCTS 


An all-purpose W/O emulsifier, 
which has wide use in Europe, is 
now being distributed in the 
United States by Morningstar, Ni- 
col, Inc, The new product, Emoci- 
thin, is destined exclusively for the 
preparation of W/O 
where aqueous phases are finely 
dispersed in continuous oil or fat 
phases of 
mineral Uses suggested in- 
clude the improvement of marga- 
rine manufacture, the building of 
anti-staling characteristics into 
bread and other baked goods, pre- 
venting the separation of water 
from the fat content in pet and 
dog food, and the treatment of 
grease to spread further and more 
uniformly on baking pans or trays. 

The chart shows that in contrast 
to other emulsifiers of the W/O 
type, such as mono- or diglycerides 
of fatty acids, Emocithin produces 
W/O emulsions which will not 
separate at temperatures up to 200 
degrees F, 


emulsions, 


vegetable, animal, or 


oils. 


MEMORANDA 


“The Story of Life in a Large 
Corporation’’ is the interesting 
story of the DuPont Co. as a re- 
presentative firm in the U.S. In 
a 52-page illustrated booklet, the 
company shows that a large cor- 
poration today is in fact a cross 
section of the public in the United 
States today. 

It graphically points out that 
‘the stereotype of the ‘corporate 
man’ is a patently false concep- 
tion. Corporation people are not 
types but a cross-section of Amer- 
ica.”’ The booklet covers the life 
of the industrial 
white collar worker, the scientist, 
the management as well as show- 
ing the place of the stockholder 
in corporation life. 


employee, the 


Dr. Harold L. Rice, a nutrition 
expert from the Du Pont Co., told 
an audience at the recent annual 
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DAIRY BRUSHES 


Klenzade proudly presents the industry's most distinctive line of 
sanitotion-engineered brushes to further expand Klenzade Sani- 
tation Services. The same progressive techniques that have made 
Klenzade sanitation chemicals famous throughout the western 
hemisphere hcve been applied to the design and construction 
of these brushes. You may buy Klenzade Brushes with confidence 
and the knowledge that they cre the finest brushes obtainable. 
Klenzode Brushes will raise sanitation standards in your plant 
+ ++ and on the farms of your producers. 
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KLERTADE ) 


FILAMENTS — ACTION 


“LYNX” 
=* ICE CREAM 
CYLINDER BRUSH 


“POLAR BEAR" 
BULKER 
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conference of the Maryland, Dela- 
ware, and District of Columbia 
Hospital Associations, that bread 
supplemented with lysine amino 
acid is one of the most economical 
ways of providing hospital pa- 
tients with the high quality protein 
diet required for speedy convales- 
cence. He said the bread can ke 
supplemented with this amino acid 
in the correct proportion to help 
build its tissue building value by 
commercial bakers without chang- 
ing its taste or texture. 


‘*A new era of foods tailored for 
the nutritional needs of various 
segments of our population’’ was 
the topic discussed by Carl B. 
Henrichson of the DuPont Co. at 
the November meeting of the New 
York section of LIFT. 

Mr. Henrichson compared the 
‘“Tailor-made food era’’ with the 
development of ‘‘convenience 
foods’’ and the elimination of 
seasonal variations and quality 
variations in foods available to 
American tables. 

His talk was entitled ‘‘The Cur- 
rent Status of Synthetic Sweeten- 
ers in Use by the Food and Bever- 
age Industries.’’ He credited food 
technologists with ‘‘the inventive- 
ness and imagination’’ to aecom- 
plish the recent achievements. 

‘*Now,’’ he said, ‘‘there is a 
need for low-calorie foods that will 
satisfy the appetite of the Ameri- 
can consumer who tends toward 
overweight, and enable him to 
continue to enjoy eating and yet 
avoid the health problem that 
comes from over-consumption of 
calories.”’ 

He challenged the group by 
stating: ‘‘The key to success in 
the development of low-calorie 
food products lies not in trying 
to duplicate normal calorie foods, 
but in the ability of food tech- 
nologists to create new, low-calorie 
food concepts which will satisfy 
various appetites.’’ 


Four large firms, Armour & Co., 
Continental Can Co., Food Ma- 
chinery & Chemical Corp., and 


52 


FOOD TECHNOLOGY, JANUARY, 1958 


General Foods Corp., have joined 
forces with the Army Quarter- 
master Corps in setting up the 
world’s first food radiation center. 

The companies are working with 
the Army to develop a method for 
preserving a wide variety of food- 
stuffs by subjecting them to differ- 
ent types of nuclear emanations. 
The companies have formed Ir- 
radiated Products, Ine., an inde- 
pendent industry group, which 
will conduct the production plan- 
ning and operation of a new fa- 
cility which has been designated 
as the U. S. Army lonizing Radi- 
ation Center at Sharpe General 
Depot, Lathrop, Calif. 

The center will consist primarily 
of a food processing plant utiliz 
ing an electron accelerator. In 
operation, the IPI will combine 
its industrial knowledge with the 
Army’s extensive research pro- 
gram. It was announced that 150 
employees will be needed the first 
year and as high as 250 by the 
second year. 


A short course on food plant san- 
itation will be held at the Univer- 
sity of Illinois, Champaign, IIL, 
February 3 to 8. The course, ac- 
cording to Professor Richard 
Marsh, coordinator, will consist of 
“Down to earth, practical and 
tailored-to-measure’’ instruction 
in basic science, principles and 
techniques needed in an effective 
food plant sanitation program. 


PERSONNEL 


Dr. Ernest Guenther, vice-presi- 
dent and technical director of 
Fritzsche Brothers, Ine. and a 
member of IFT, recently returned 
to New York after a six-month 
assignment in African territories. 

Dr. Guenther, a specialist in the 
study and elucidation of essential 
oil production throughout the 
world, traveled in Kenya Colony, 
Southern Africa, Madagascar, the 
Comoros and Reunion Islands. He 
kept his firm and the industry in- 
formed of his investigations by 


frequent issue of ‘‘Guenther Re 
ports’’ from various places. 

In addition to a perceptive study 
of each area’s economic conditions, 
Dr. Guenther’s survey convered 
the production of oils of geranium, 
mahwah, lemongrass, vetiver, 
ylang ylang, eucalyptus, clove, 
evedar wood, various citrus oils and 
the cultivation of vanilla beans. 


Dr. Norman W. Desrosier, for 
merly professor of food technology 
at Purdue University, has accepted 
the post of Deputy for Radiation 
Preservation at 
the Chicago 
Quartermaster 
Food and Con- 
tainer Institute 
for the Armed 
Forces, U. S. 
Army Quarter- 
master Research 
and Develop- 
ment Command. 
Dr. Desrosier 
will direct the radiation preserva 
tion project along the lines pres 
ently established and, with the 
assistance of the various research 
groups now pioneering in this ehal 
lenging field, will seek to correlate 
and consolidate the scientific gains 
now discernible. 


Dr. Desrosier 


Dr. Lloyd A. Hall, Technical 
Director, The Griffith Laboratories. 
Ine., was one of twelve Distin 
guished Citizens who received an 
Award of Honor from the Chicago 
Committee of One Hundred, for 
outstanding civie work, at a ban- 
quet on November 29, 1957. The 
honorees were selected on the basis 
of their contributions in the area 
of human relations and their 
achievements in advancing the gen- 
eral welfare of the City of Chicago. 


Mr. George J. Malecki, a jong- 
time member of IF'T has opened a 
consulting service for the food in- 
dustry with offices at 519 Surf 
Street, Chicago 14 (Tel. Welling- 
ton 5-0517). 

He will specialize in produce de- 
velopment and diversification of 
production programs. 
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TEMPERATURE can be either a 
friend or foe of Flavor. So it is the 


province of the Food Chemist to 
find the Friendly Flavor. Or, in 
other words, to find the flavor that 
uses the particular temperature to 
Ser which a product is submitted to 
Prepored Cake Mixes o's 
and Prepared Icings make the final result delicious. 
Vanilla Laboratories’ Food 
Some Flavor Technicians, in originat- 
Complete Sor ing our Creative Flavors for a 
Flavors for coLD wide variety of foods that are 
Prepared 
Toppings either baked, cooled or frozen, 
Supplementary have had to study and solve tem- 
Flavors 
for instant perature reactions on flavor. 
Chocolate They will be glad to work with 
Drinks 2 
your Food Chemists and offer 
suggestions if desired. 
Complete Flavors 
for Prepared 
Cookie Mixes 


SPECIAL PRODUCTS DIVISION 


ANILLA LABORATORIES, Ime. Howe of Creative Han 


ROCHESTER, N.Y. 
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If you use grains or grain 
products in your processing... 


If you have these or related problems... 


1 need unbiased information on the best 
grain product for my purposes. 

Quaker mills most grains and is in the best 
possible position to advise you. By novel 
grinding, classifying and thermal process- 
ing techniques, Quaker produces grits, 
meals and flours with unusual properties 
to fit your most exacting requirements. 


I have specifications which are tough to 
meet and maintain. 

Quaker’s outstanding technical facilities, 
long experience in processing a wide variety 
of grains, and precise quality control all 
combine to protect your product. 


I have too many costly rejects of flour or 
grain shipments. 

Quaker’s control of uniformity and quality 
begins with the selection and classification 
of grains, and continues throughout the 
entire processing period. Quaker’s rigid ad- 
herence to specifications can save you time 
and money. 


My transportation rates are high. 

Quaker has many mills. One may be near 
you. Check the possibility of transporta- 
tion economies through pooled cars, 


My pr involves enzymatic conversions, 
Perhaps a Quaker pregelatinized flour or 
meal, free of competing enzyme systems 
and low in microorganisms, will help you. 


and MAIL COUPON 
TODAY 


To THE QUAKER OATS COMPANY 
Industrial Food Sales Department 


Chicago 54, Illinois 


Check the ways QUAKER can help 
you improve quality, 
lower costs and increase output 
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COMPANY. 


NAME 


TITLE 


I need more precise control over absorption, 
viscosity, sedimentation rate, reconstitu- 
tion time, or suspending power. 

By precise control over gelatinization and 
by special grinding and flash drying tech- 
niques, Quaker can provide flours which 
thicken rapidly upon heating or other 
flours which exhibit very little viscosity 
change during heating. 


Contaminents in the ingredients jeopardize 
the sale or quality of my product. 

Quaker grains are cleaned by carefully de- 
veloped processes which include electro- 
static separations, aspirations, specific 
gravity separations, washing and classifying. 


Ingredient flavors are important to my 
product. 

Quaker can provide flours or thickeners 
with very mild or bland flavors which will 
not mask or obscure the flavors and odors 
of your product. Conversely, Quaker can 
produce meals and flours with slight toasted 
or popcorn flavors. These are often desir- 
able flavor notes for canned chile, chowder, 
catsups, sauces, etc. 


Long processing times for my canned goods 
damage texture and flavor, and adversely 
affect vitamin retention. 
Perhaps thermally processed grains or 
grits or flours low in thermophilic bacteria 
will be of value to you. 


Check your problem here... 
54 | 


It has recently been announced 
that Dr. Ernst T. Theimer has 
been appointed Director of Re- 
search for van Ameringen-Haeb- 
ler, Ine. Dr. Theimer has been 
engaged in various research ac 
tivities with 
VAH since 
1931. His new 
responsibilities 
include diree- 
tion of research 
on aromatie¢ 
produets and 
processes, as 
well as on new 
analytical tech 
niques for prod 


Dr. E. T. Theimer 


uct quality control. 

He holds two degrees in chem- 
istry from the University of Cin 
cinnati and received his Ph.D. at 
New York University. He has long 
been active in the Essential Oil 
Association, and is charman and 
founder of its Instrumental Analy- 
sis committee. He is also a member 
of the American Chemical Society 
and is a national councilor for that 
organization. 


The appointment of K. H. Row- 
land as vice-president of produc- 
tion of Union Carbide Chemicals 
Co., division of Union Carbide 
Corp., was recently announced by 
E. E. Fogle, division president. 
Mr. Rowland, who joined the com- 
pany in 1934, was previously works 


manager. 


N. W. Chmura J. A. Kaiser 


Two scientists, recently em- 
ployed by the Research Labora- 
tories of Swift & Company, are 
Norman W, Chmura, Ph.D. (Uni- 
versity of Maryland) and John 
Alfred Kaiser, M.S. (University of 
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Wisconsin). Dr. Chmura will be 
engaged in a project on the bac 
teriology of meats and meat pro 
cessing and Mr. Kaiser on the 
technology of baby foods develop 
ment and manufacture, specifically 
meats, 


Paul Murphy, general manager 
of packaging 
market sales for 
Reynolds Met 
als Co., has been 
named a_ vice 
president of 
Reynolds Alum 
inum Sales Co 
He will con 
tinue to direct 
all of the firm’s 
packaging divi 
sion operations in the new role as 
vice-president. Mr. Murphy joined 
the company in 1935 as a mai 
clerk and from that time has risen 
through the years to his present 


Paul Murphy 


position. 


Quality Bakers of America Co 

operative, Ine. 
has named Ken 
neth R. Rand 


engineering. In 
his new posi 
tion, Mr. Rand 
will be closely 
allied with Dr 
R. Osear Skov 
holt, a member 
of IFT, who is 
director of laboratory, and Her- 
man Hanschka, director of pro 
duction. 


K. R. Rand 


Dr. Edward F. Kohman, long 
time member and active worker in 
IFT, was the subject of an article 
in the July issue of the JOURNAL 
OF CHEMICAL EDUCATION. 
A tribute to Dr. Kohman and re 
cognition for his contributions to 
the canning industry form the 
substance of this excellent article 
by E. V. MeCollum, Johns Hop 
kins University, one of a series on 
the ‘‘Spirit of Technological Re 
search.’’ Dr. Kohman has econ- 
tributed findings to the research 
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on Gan corrosion, tin-iron relation- 
ships, vitamin retention, flavor 
losses, the methodology of flavor 
measurement, and the role of en- 
zymology in loss of flavor as well 
as in the enhancement of flavor. 


Henry H, Ottens Mfg. Co., Ine. 
has opened a branch office at 93 
Winsor Ave., Watertown, Mass., a 
suburb of Boston. This move by 
the company is to offer additional 
service to customers in New Eng- 
land. George C. Robinson, Jr., 
New England manager, will be in 
charge of the office. 


William E. Conway, former su- 
perintendent of the Gumming and 
Sure-Hold divisions of the Nashua 
Corp., has been named to the post 
of executive assistant to the man- 
ager of manufacturing. At the 
same time it was announced that 
J. Robert Merrill, Gumming divi- 
sion engiaeer, has been promoted 
to superintendent of the Gumming 
and Sure-Hold divisions, replacing 


Mr. Conway. 


Dr. Bruce Morgan, recently ap- 
pointed to a position on the re- 
search staff of the Continental Can 
Company, is now established at 
research and de- 
velopment facil- 
ity at 1350 West 
76th Street, 
Chicago. Dr. 


Morgan was 


4 formerly the 

director of the 

Dr. Morgan 


ervation of food 
project sponsored by the quarter- 
master Corps and led the step-by- 
step development of a program that 
has now ramified into a broad at- 
tack on the complex chemical, bio- 
logical, and physical problems in- 
volved. At Continental, Dr. Morgan 
will continue his interest in radia- 
tion preservation but will have 
research responsibilities in other 
food and food processing investiga- 


tive areas. 
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Bakers find Staley’s Sta-Sol® Leci- 
thin improves dispersion and 
emulsification of fat, and reduces 
stickiness of dough. Candy makers 
use it also to disperse fat and to 
give better eating and keeping 
qualities. In chocolate, it reduces 
viscosity, increases covering power 
and stabilizes the coating. 

Sta-Sol Lecithin works in mar- 
garine, lard and shortenings as an 
emulsifier and antioxidant. 

The ability of Sta-Sol Lecithin 
to emulsify and disperse fats in 
water along with its wetting and 
moisture retaining qualities con- 
tributes to industries from food 
processing to the preparation of 
paints, plastics, adhesives, tex- 
tiles, printing inks, and petroleum. 

Your Staley representative will 

be glad to show you how Sta-Sol 
Lecithin can help you profit. See 
him now, or write for details. 
For information about other Staley 
Products: Lecithin, Leucine, Phytic 
Acid, Inositoi, Tyrosine, MSG, HVP, 
Calcium Phytate, Amino Acid Mix- 
tures, Corn Steep Liquor and Fer- 
mentation Nutrients, write: 


A. E. Staley Mfg. Co. 
Decatur, Illinois 
Branch Offices 
Atlanta * Boston © Chicago 
Cleveland . Kansas City 
New York . Philadelpnia 
San Francisco St. Louis 
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Industry Publications 


(Continued from 45) 


A four-page bulletin, No. 2290, 
describing the Aminco-Jonnard Re- 
fractometer, a new _ instrument 
which measures refractive index 
differences, is now available from 
the American Instrument Co., Ine., 
8030 Georgia Ave., Silver Spring, 
Md. The bulletin contains detailed 
information on the instrument’s 
applications, operating principles, 
internal design and complete or- 
dering data. 


The National Dairy Council has 
recently publishe | a booklet, ‘‘Diet 


& Heart Disease,’’ which is a sum- 


mary of current information on 
the subject, prepared to assist pro- 
fessional people in making a lay 
interpretation of a complicated 
medical problem. The booklet is 
intended to fulfill the recommenda- 
tions of the participants in the 
NDC 1957 Research Conference 
that: 1—the facts regarding diet 
and heart disease be reported in 
simplified language without bias 
of individual opinion ; 2—current 
concept of what constitutes a good 
diet be repeated in relation to this 
problem ; and 3—the contributions 
of the dairy industry be spelled 
out for better public understand- 
ing. Copies can be requested from 
the National Dairy Council, 111 
N. Canal St., Chicago 6, Il. 


Nine basic types of temperatures 
and pressure controls are described 
in a new condensed catalog issued 
by the Powers Regulator Co., 3434 
Oakton St., Skokie, Ill. Included 
are descriptions of self-operating 
regulators, water mixing elements, 
pneumatic control instruments, in- 
dicating and recording instru- 
ments, and control valves. Copies 
are available upon request to the 
company. 


A bulletin, deseribing the new 
SWECO line of steam jet ejectors 
which are available in a range of 
sizes with single and multiple 
stages up to six stages, has been 


released by Southwestern Engi- 
neering Co., 4800 Santa Fe Ave., 
Los Angeles 58, Calif. Of interest 
to engineers is the inclusion of two 
Dalton’s Law Charts. Chart one 
can be used to find the total mix- 
ture weight when weight of air 
and mixture pressure and temper 
ature are known. Chart two can 
be used to find the mixture tem- 
perature when weight of air and 
air-vapor mixture are known as 
well as the pressure. Copies may 
be obtained by request. 


A new 238-page catalog and price 
list covering the Pfanstiehl Labo 
ratories, Ine. line of rare sugars, 
amino acids, laboratory reagents 
and biochemicals is now available 
from the company by writing it 
at 104 Lakeview Ave., Waukegan, 
Ill. Specifications for most prod- 
ucts are included. 


‘‘Engineering Report on Mix- 
ing’’ is the title of a new four-page 
bulletin prepared by Rietz Manu 
facturing Co. for distribution to 
the food and chemical process in- 
dustries. The bulletin is devoted 
entirely to continuous mixing oper- 
ations, covering mixing of solids 
with solids, solids with liquids, 
heating or cooling during mixing, 
and the mixing of high viscosity 
liquids for the production of plas- 
tic or pasty masses. Free copies 
may be obtained by writing the 
company at West Chester, Penn., 
or Santa Rosa, Calif. 


A new sealed gear pump for 
mounting on any, machine which 
requires fluid cirewlation for lubri- 
eation or other purposes is pic- 
tured and deseribed in a technical 
bulletin now offered by Bijur Lub- 
ricating Corp., 151 W. Passaic 
Ave., Rochelle Park, N. J. Two 
models are described, the Uni- 
directional, in which fluid flow re- 
verses when shaft rotation re- 
verses ; and the reversible, in which 
fluid flow is always in the same 
direction regardless of shaft ro- 
tation. Bulletin ‘*TR-57D”’ can be 
obtained by writing ‘‘Service’’ at 
the company. 
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RECENTLY ELECTED MEMBERS 


Robert T. Benjamin 

Leeben Color & Chemical Co, Tne. 
103 Lafayette St. 

New York 13, N. Y 


Akira Ebata 
San-oh Kogyo Co. Ltd. 
Koga-shi, Ibaraki-ken, Japan 


Dr. Sylvia Y. de la Paz 
$20 Vito Cruz 
Malate, Manila, Philippines 


Dr. Bruce E, Ellickson 
R. 2, Box 170 
Mundelein, 


Edna Foley 
167 S. Lexington Ave 
White Plains, N.Y 


Gerald C. Gardner 
115 Nyetimber Parkway 


Coraopolis, Pa. 


Margaret I. Gibson 

He nningsen, Ine. 

tox 2327 National Station 
Springfield, Mo. 


James Guthrie 

15 Banool St. 

Keiraville via Wollongong 
N.S. W., Australia 


Dr. Edward R. Johnston 
Eclipse Food Prod. Corp. 
663 Admiral St. 
Providenee 8, R.T. 
Robert W. King 

R. T. French Co. 

Mustard Street 

Rochester 9, N. 


Madeline G. Lambou 

Sou. Util. Res. & Dev. Div., USDA 
1100 Robert E. Lee Blvd. 

New Orleans 19, La 


John F. MeGinnis 

Kind & Knox Gelatin Co. 
5th & Erie Streets 
Camden 2, N. J. 


Toshio Muto 
1047 Funabashi-cho, Setagaya-ku 


Toky oO, Japa n 


Prem N. Narula 

R. No. 2 

Forest Grove, Oregon 
Bruno M. Perfetti 
Mellon Institute 

4400 Fifth Ave. 
Pittsburgh 13, Pa 
Guido A, Perfetti 

709 Hissar St 
Jeannette, Pa. 

Milton W. ~owell, dr. 
301 Wills Road 
Connellsville, Pa. 
Margaret A. Secondino 
Eli Lilly & Co. 

740 S.: Alabama 
Indianapolis, Ind. 
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Audrey R. Sheehan 
Algin Corp. of America 
24 State St. 

New York 4, N. Y. 


Harold J. Stein 
R. 2, tex 531 


Vacaville, Calif. 


Frank R. Stoner, ITI 
Stoner-Mudge Co. 
2000 Westhall St. 
Pittsburgh, P: 


latae Takahashi 
Tech. Inst. of Daiwa Can Co 
Shimizu-shi, Shizuoka-Ken, Japan 


Norman P. Taulx 
1546 Alice St. 
Oakland, Calif 


John W. Thompson 
Australian Iron & Steel Ltd. 
P.O. Wollongong 

N.S. W., Australia 


Kamesuke Tsuruzono 
Kanagawa Nosan Kako Shidosho 


Shimogawara, Itabashi, Odawara-shi 


Kanagawa-ken, Japan 


Robert M. Usehan 
2966 N. 19th St. 
Milwaukee 6, Wis 


George L. Weir 
Johnson & Johnsor 
4949 W. 65th St. 
Chieago 38, Tl. 


Arthur I. Wright 

Tin Plate Laboratory 
Australian Iron & Steel Ltd. 
P.O. Wollongong 

N.S. W., Australia 

Kazufumi Yagi 

65 Okadayama 

Nishinomiya, Japan 

Koji Yamada 

Aichi-ken Engei Shikenjo 

18 Nishiyama 

Koromo-shi, Aichi-ken, Japan 
Dr. Tamotsu Yokotsuka 

374 Noda, Noda-shi 
Chiba-ken, Japan 


STUDENTS 


Harold N. Benson 


Univ. of Minnesota, Poultry Dept. 


St. Paul 1, Minn. 


John- L. Bidrawn 

1773 Stalker, Hesler Hall, 
Iowa State College 

Ames, Iowa 


John J. Boltralik 

6515 Ventura Dr., Rd. No. 4 
Library, Pa. 

James B. Devereaux 

440 ‘A’ St. 

Davis, Calif. 

Ofelia Eseanilla 

Iowa State College 

Food Processing Lab. 

Ames, Iowa 


JANUARY, 


Dale N, Hendrickson 


Univ. of Minnesota, Poultry Dept. 


St. Paul 1, Minn. 


David J. Krupka 

376 East Shaw Hall 
Michigan State Univ. 
East Lansing, Mich. 


Donald Kurgan 
115 College Ave. 
Ithaca, N. Y. 


Mary L. Marcy 
lowa State College 
Food Processing Lab. 


Ames, Iowa 


William L. Meyer 


27 G Street 


604 E. Armory Ave 
Champaign, 


Betty Taylor 
126 Orehard St. 


East Lansing, Mich. 


Raymond A. Westlake 
2000 Proctor Ave. 
West Sacramento, Calif. 


at the Garrard Press 
510-522 N. Hickory St. 


Champaign, Illinois 


THE METHODOLOGY OF 


SENSORY TESTING 


a symposium held at the 


Seventeenth Annual Meeting of 


the Institute of Food Technol- 


ogists, Pittsburgh, Pennsylvania, 


May 15, 1957. 


PLEASE REMIT PAYMENT, 
WITH YOUR ORDER, 
TO THE GARRARD PRESS. 


ONE DOLLAR PER BOOKLET, POSTPAID. 
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Wisconsin Alumni Research 
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FOOD TECHNOLOGIST for group 
leader in charge of Food Technology in 
Research Department of well known 
chemical manufacturer. Prefer Ph.D. or 
equivalent, 10 to 20 years experience in 
meat products, fats and oils. Challeng- 
ing opportunity. Send résumé and salary 
requirements to BOX 571, Institute of 
Food Technologists, 176 W. Adams St., 
Chicago 3, IIl. 


LABORATORY SERVICES 
for the FOOD, FEED, DRUG and 
CHEMICAL INDUSTRIES 
Analyses, Biological Evaluation, 
Toxicity Studies, Insecticide Testing 

and Screening, Flavor Evaluation. 


Project Research and Consultation 


Write for Price Schedule 
P. ©. Box 2217 * Madison 1, Wis. 
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CHEMICAL ENGINEER 
PROJECT LEADER 


Career opportunity in fast growing IN- 
STANT COFFEE business, acquiring 
production experience for continuing 
plant expansion, self supervisory position 
over small permanent developmeat group 
with use of full technical and delegating 
abilities. 
Relocation paid to fast growing Houston, 
Texas. Resumé should include details of 
education and experience. 
Experience: 5 to 10 years in research and 
development and some production. State 
current salary, salary desired and avail- 
ability. 

Technical Director 


J. A. FOLGER & CO. 
P. 0. Box 2111 
Houston 1, Texas 


FOOD TECHNOLOGISTS 

An active, confidential service: Interview 
at your convenience. Call, write or wire: 

Gladys Hunting (Consultant) 

Drake Personnel, Inc. 
Room 628 
HArrison 7-8600 
220 S. State St., Chicago 4, II. 


WANTED: Man with B.S. or M.S. with 
good background in Organic Chemistry 
and Food Technology for work in flavor 
chemistry, flavor compounding and re- 
search in essential oils. Salary dependent 
on qualifications. REPLY BOX 572, In- 
stitute of Food Technologists, 176 W. 
Adams St., Chicago 3, Ill. 


FOOD TECHNOLOGIST—SALES 


Manufacturer of flavors and aromatics 
seeks technical sales representative for 
the food processing industry in the mid- 
west. Excellent growth opportunity. Send 
complete resume including education, ex- 
perience, etc. to 


Flavorex Company, Inc. 
302 S. Central Ave. 
Baltimore 2, Md. 


WANTED: Woman with B.S. in Chem- 
istry as technician in flavor laboratory. 
Salary dependent on qualifications. Send 
complete resume to BOX 573, Institute 
of Food Technologists, 176 W. Adams 
St., Chicago 3, IIL. 


SERVICES TO THE FOOD INDUSTRIES 
@ Consultation on Food Problems. 
@ Analyses of food materials and products. 
@ Flavor evaluation 
@ Product development 
Founded 1869 
Write for bulletin ‘Scientific Quality 

Control of Foods and Beverages” 

SCHWARZ LABORATORIES, Inc. 
230 Washington St., Mount Vernon, N. Y. 
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FOOD TECHNOLOGIST 


Challenging opening in research and de- 
velopment for graduate technologist with 
research or production experience in jams, 
jellies, and preserves. Submit complete 
resume including education, experience, 
and salary desired. REPLY BOX 542, 
Institute of Food Technologists, 176 W. 
Adams St., Chicago 3, Ill. 


AVAILABLE: Ph.D. (France 1955) age 
27. Food Technology, biochemistry, bac- 
teriology minor, specialized in canning 
industry. Post doct. fellowship National 
Res. Council of Canada 1957. Fluent 
French, English, Italian, Dutch, knowl- 
edge of German. Desire position in Prod- 
uct Development industry or liaison work. 
Western or southern U.S. or Europe. 
Available April 1958. REPLY BOX 568, 
Institute of Food Technologists, 176 W. 
Adams St., Chicago 3, Iil. 


FLAVOR CHEMIST 


For leading flavor house. Ph.D. pre- 
ferred, experienced in all phases of flavor 
chemistry and compounding. Opportunity 
for a top position and top salary. Posi- 
tion requires location near plant in Cin- 
cinnati. REPLY BOX 569, Institute of 
Food Technologists, 176 W. Adams St., 
Chicago 3, IIl. 


AVAILABLE: FOOD TECHNOLOGIST 


—Strong background in bacteriology. 17 
yrs. exp. includes frozen and dried eggs, 
poultry, butter, milk, cheese, feeds, meat 
and poultry pot pies, frozen prepared 
dinners, canned meats, canned poultry, 
smoked meats, dried sausages, sanitation. 
Available for Quality Control, Product 
Development, Service or Sales. REPLY 
BOX 570, Institute of Food Technolo- 
gists, 176 W. Adams St., Chicago 3, Ill. 


FOOD TECHNOLOGIST 
OR CHEMIST 


for product development work leading to 
a technical sales position. Laboratory is 
located in Norwalk, Connecticut. Experi- 
ence with baked products desirable but 
not essential. Replies will be held in 
strict confidence. Please send complete 
resumé to: 
R. T. VANDERBILT CO., INC. 


Foods Department 
230 Park Avenue, New York 17, N. Y. 


ENZYMES. 
0) and ENZYME Products 


Enzyme Preparations from Calf, Kid Goat and 
Lam)> animal glandular sources. 


~ #an enzyme modified 
Wil.Latt whole milk powder 
for rich, distinctive 


flavor development in milk chocolate and other 
chocolate products. 


Write for samples and literature 


DAIRYLAND FOOD LABORATORIES, INC. 
Ww. WISCONSIN 
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"Reg. U.S. Pat. Office ( 
Florasynth being one of the first companies to manufacture powdered flavoring 
materials, we list below descriptive details of what we feel to be the finest type of 
New Entrapped Powdered Flavors. Features of these New Entrapped Powders are 


(1) as high as 50% oil content by weight. (2) Instantly dispersable. (3) Non-hygro- 
scopic. (4) Extremely economical. Shelf life studies have indicated excellent results. 


Available for the first time to the Beverage Industry, a 
Dry Cloud. Does not contain any brominated oils. Twe 
pounds when dissolved in water to one gallon will 
produce one gallon of Standard Cloud Solution of which 
one ounce per gallon of Syrup will produce an excellent 


Manufactured and designed for use in Powdered Drinks, 
Gelatin Desserts, Cakc Mixes, Pie Fillings, Puddings, 
Beverage Bases, Pharmaceutical Products,and wherever 
dry flavors can be used to good advantage. 


Apple Imitation suspension in the finished pt oduci. % oz. will sufficiently 
Banana Imitation cloud 1 gallon of finished beverage. 
Cherry Imitation ENTRAPPED POWDERED CLOUDINOL 


Cola Type 

Grape Imitation 
Lemon 

Lemon-Lime 

Lime 

Loganberry [mitation 
Maple Imitation 
Orange 

Pineapple. «ation 
Raspberry Imitation 
Root Beer 
Strawberry Imitation 
Tutti-Frutti 


Standard Packing: 150 Ib. containers 


After years of research our Flavor Specialists have now 
developed Powdered Cloudy Flavors whicl. will produce 
on dilution a finished beverage simulating fresh juice 
both in appearance and flavor. They are uniform pow- 
ders which will not separate on dilution, will give a 
perfect Cloud and will not form a ring in the finished 


beverage. 
Other Entrapped Flavors Developed on Request. Cloudy Orange 
Suggested uses per 100 lbs.: Cloudy Lemon 
Gelatin Dessert : Orange—Lemon—Lime—21% to 3 oz. | 
Other flavors: 134 to 2 oz. Re: 
so Mines to 4 Suggestec Ses: 
Cake Syrups oz, per gal. 
Puddings: 2 to 3 oz. Lemonade Mix 6 to 8 oz. per 100 Ibs. 
Powdered Drinks: (without sugar) 12 oz. to 16 oz. Lemon Bar Mix 6 to 8 oz. per 100 Ibs. 
(1 oz. makes 2 qts. finished beverage ) Powdered Drinks (without sugar ) 2 to 2% lbs. 
Pharmaceuticals (such as aspirin) 2 to 4 oz. per 100 Ib. Mix—l1 oz. makes 4 gal. Finished Beverage 


Standard Packing: 150 Ib. containers 


Standard Packing: 150 lb. containers 


LABORATORIES, INC. 


(BOX 12) WEW YORK 62,N.Y. + CHICAGO 6 + LOS ANGELES 21 


EXECUTIVE OFFICES: 900 VAN NEST AVE., 


Cincinnati 2 « Detroit + Dallas « Memphis + New Orleans 12 «+ St. Louis 2 + San Francisco + San Bernardino 


Florasynth Labs. (Canada Ltd.) Montreal, Toronto, Vancouver, Winnipeg « Merico 11, 
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UPON 
REFLECTION 


ou wtll come to Norda 


You will come to get sor ething extra. Norda keeps 
caring, in a reassuring, old-fashioned way, about creating 
fine Flavors for you—made with every modern skill of today’s 
machines and methods. 

Perhaps a greater concern for quality is 
Norda’s something extra for you. You come, expecting 
excellence, here. 


Flavor it with a Favorite—from 


Samples, free, by sending your business letterhead to 
NORDA, 601 W. 26 St., New York 1, N. Y. * Chicago * Los Angeles » San Francisco * Toronto * Montreal * Havana * London * Paris * Grasse * Mexico City 
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